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here’s why a Celestar 
is your best 
telescope buy 


The performance of Celestar telescopes makes 
the study of astronomy even more interesting 
and exciting. You'll be able to see: double 
stars down to the theoretical limit of resolution; 
details in the belts of Jupiter! surface markings 
on Mars: the phases of Venus; the ring system 
of Saturn; fine surface detail on the moon; 
galactic nebulae and star clusters. 


UNEXCELLED OPTICS 

A telescope is only as good as its optics, and 
the optics in the Celestars are unexcelled. They 
are made by Fecker craftsmen who are long 
experienced in the manufacture of large observa- 
tory telescopes. The hand-corrected spherical 
and aspheric surfaces are accurate to ¥% wave 
length. All of the mirrors are of the highest 
quality pyrex, aluminized, and quartz over- 
coated for surface protection. The refracting 
optics are coated with magnesium fluoride to 
minimize. reflection. Celestars have resolving 
powers that equal or exceed theoretical limits. 


MANY PROFESSIONAL FEATURES 

Attractively styled, the Celestars are modern, 

precision instruments with many features gen- 

erally had only on telescopes costing much more: 

e Fork type, equatorial mounting; no counter- 
weights to set. 

e Sturdy, felescope tripod that will not wobble. 

e Electric Drive for automatic tracking, effort- 
less viewing. 

e 30 mm clear aperture finder telescope. 

e Setting Circles—Right Ascension and Decli- 
nation—for ease in locating objects. 

e Durable, aluminum tube; will not warp; 
maintains perfect collimation when once set. 

e Slow motion adjustments for accurate settings. 

e Rack and pinion focusing for fine adjustments. 

e Easily portable. With an inverter, the electric 
drive can be operated from a car battery. 


The Celestar-4 has a Newtonian optical system 
of 4 inches clear aperture. Its effective focal 
length is 35 inches. Two Ramsden eyepieces and 
a Barlow lens provide four magnifications: 35X, 
70X, 105X, 210X. Complete price, only $JQg@so 


The Celestar-6 features a newly developed cata- 
dioptric optical system. Its effective focal length 
is 90 inches in a tube only 35 inches long. The 
reflector supports are arranged to eliminate 
spider diffraction completely. Two Kellners 
and an orthoscopic eyepiece are furnished in a 
turret adapter, giving magnifications of 90X, 
180X, 270X. Complete price, only $5@500 


A 35 mm Praktica reflex camera with a focal 
plane shutter and camera adapter is available 
for the Celestar-6 for an additional $89.50. 


All prices are f.o.b. Pittsburgh, Pa., and are subject to change 
without notice. Applicable state and local taxes are in addition. 


j-wv. fecker inc. 


A subsidiary of American Optical Company 


6592 HAMILTON AVENUE, PITTSBURGH 6, PA. 
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A HISTORY OF 
TECHNOLOGY 


Volumes One and Two 


Edited by Charles 
Singer, others 
1666 pages, over 1400 

illustrations 

A truly encyclopedic 
record of the devel- 
opment of the scien- 
ces by which man has 
won mastery over his 
environment. ‘‘Brilli- 
ant and lucid presen- 
tations.” J. Bernard 
Cohen. 





































































































THE WORLD OF 
MATHEMATICS 


Four volumes, boxed, 
2560 pages. 500 illus- 
trations, 113 authors 
2500 years of scien- 
tific progress are re- 
flected in 133 of the 
great mathematical 
writings of history, 
from the Rhind Pa- 
pyrus to Relativity. 
With 89 interpreta- 
tive essays by James 
R. Newman of Scien- 
tific American, editor. 















































in the next 24 months at the reduced Member’s Price. 




















/{/ ATOMIC PHYSICS AND HUMAN 
KNOWLEDGE By Niels Bohr 
and PHYSICS AND PHILOSOPHY 
By Werner Heisenberg 
Two volumes — the latest works on the 
philosophy of science by the distin- 
guished Nobel. Prize winners. 
List Price $7.95 Member’s Price $5.50 


SCIENTIFIC AMERICAN BOOKS 

Second series; New Chemistry; Plant 
Life; The Universe; The Planet Earth; 
Lives in Science. 5 vols., paper bound. 
List Price $7.25 Member’s Price $5.75 


ATOMS AND THE UNIVERSE 

By Jones, Rotblat and Whitrow 
“Everything (the reader) is likely to 
hear or read of in atomic or astronomi- 
cal matters.”” The Times of London 
List Price $4.50 Member’s Price $3.95 


SPACE FLIGHT 

By Carsbie C. Adams 

The most complete and up-to-date pre- 
sentation of satellites, spaceships, navi- 
gation and Moonflight. 

List Price $6.50 Member’s Price $4.95 


The Library of Science 


59 Fourth Avenue, New York 3, N. Y. 


Enroll me as a member and send me the Membership Gift 
set and my first Selection at the reduced Member’s Price, 
as indicated below. I need take as few as 5 more Selections 
during the next 24 months, and in addition to my Membership 
Gift set I will receive a free Bonus Book of my choice after 
every four Selections I accept. 
















Gift Set 





First Selection 





Additional Selection Desired 
























HE Library of Science makes available the latest, most significant books 

in science to its membership of over 43,000 working scientists, profes- 
sionals and advanced readers. This specialized service permits members to 
obtain the important books in every field of scientific inquiry at substantially 
reduced cost. And by enabling men and women of science to “cross the street” 
and look in on specializations other than their own, The Library of Science 
promotes the exchange of information between the individual disciplines. 

To join this select group of readers, simply choose your first selection 
from among those listed and indicate which of the two magnificent sets shown 
you prefer as your FREE membership gift. After enrollment, you may pur- 
chase as few as 5 more Selections from the 75 or more to be made available 


CHOOSE YOUR FIRST SELECTION 
from among these eight important works 


Published at $225.00 




















FRONTIERS IN SCIENCE 

Edited by Edward Hutchings, Jr. 

The latest findings in the important 
areas of scientific research — Pauling, 
Oppenheimer, Hoyle, 27 others. 

List Price $6.00 Member’s Price $4.95 


MATHEMATICS IN WESTERN 
CULTURE By Morris Kline 

“A stimulating and readable book... 
unfalteringly clear in explaining mathe- 
matical ideas.”’’ Scientific American 
List Price $7.50 Member’s Price $5.50 


THEORIES OF THE UNIVERSE 
Edited by Milton K. Munitz 

Space, Time and the Creation of the 
Universe — the development of cosmol- 
ogy from Plato to the present day. 

List Price $6.50 Member’s Price $4.95 


ELECTRONS, WAVES & MESSAGES 
by John R. Pierce 

The art and science of modern electron- 
ics. “A subject about which he knows 
as much as anyone in the world.” 


Lee A. DuBridge : 
List Price $5.00 Member's Price $3.95 








THIS MONTH'S 
COVER... 


THIS MONTH’S COVER . . . Beyond the Desert was origi- 
nated by our Associate Editor as a tribute to the science teacher 
whose task is to bridge the span of knowledge from past to 
present, from old to new, and from ancient thought to modern. 

BUT THE QUEST—not in the greatness of material as the 
pyramids, or in the power of a rocket, but the greatness of 
research, effort, and dedication for a better world—beyond 
the desert and INTO THE FUTURE. 








Carpenter and Wood’s 


OUR ENVIRONMENT SERIES 


Revised by Paul E. Smith and Gordon E. Van Hooft 


“The tdeal general secence course for junior high schools 


* Subject matter is presented in ways which 


develop scientific attitudes of thinking 


* Content is well balanced in the different 


areas of physical and biological science 





* Experiments and research problems are 


an integral part of the text—pupils learn 








science by doing science 


=H ALLYN AND BACON, Inc. 


Boston Englewood Cliffs, N. J. Chicago Atlanta Dallas San Francisco 
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With the beginning of the school year 1958-59, some re- 
flections in this column on NSTA seem appropriate. On 
the verge of almost 15 years of operation (next July) and 
as a part of NEA headquarters staff for 10 years (on 
September 1), the Association has developed a professional 
maturity which all members may share with pride. 

Basic to the total endeavor is membership. During 
1957-58, there was a 19 per cent gain despite an increase 
of 50 per cent in dues. Total members and subscribers last 
May 31 were 12,600 (not including nearly 20,000 student 
subscribers to Tomorrow’s Scientists). There is reason to 
believe we may reach 15,000 by next May 31. 

This journal is our chief means of communication. TST 
circulation is well over 13,000 this issue, and our reader- 
ship must be twice this figure. We are told that the quality 
of content continues to improve. We hope so. We are 
sure that its physical size is growing. Beginning with this 
issue, The Science Teacher moves to 64 pages per issue, 512 
pages per volume—an increase of 3344 per cent over our 
standard 48 pages per issue of the past five years. 

The NSTA program of services and activities for this 
year calls for a budget of $341,000 and a staff of 15 full-time 
persons. 

The consulting role of your officers and staff assures a 
“voice for science teachers” in numerous undertakings of 
other professional societies, government agencies, private 
groups, etc. Not many days go by in headquarters without 
half a dozen telephone inquiries, and 15 to 20 letters re- 
questing information on enrollment statistics, ccurses of 
study, curriculum developments, etc. We feel somewhat 
confident that we are giving satisfactory answers to most 
of these. 

But we know we cannot become self-satisfied and com- 
placent. Many areas need strengthening, and we’re not yet 
ready to operate on a plateau. There are many possibilities 
for growth and improvement. Your help and advice are 
needed on such questions as these: 

1. Should NSTA undertake to develop Future Scientists 
of America student groups? 

2. Should NSTA seek to formulate “a code of professional 
performance” for science teachers ? 

3. How can NSTA help strengthen state organizations of 
science teachers, and strengthen working relations with our 
affiliated groups? 

4. In what ways can we involve more college-level 
scientists in NSTA programs for all educational levels? 

5. Which areas of communication and public relations 
need expansion ? 

6. Do currently established NSTA committees meet our 
needs, or should others undertake new endeavors in special 
fields, or in cooperation with other groups having common 
interests with NSTA? 

7. What special publication needs are anticipated for in- 
structional purposes, and the emerging curriculum? 

Let our officers and staff hear from you on these questions 
and others which you may have. 


Glut. bt 
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THE SCIENCE TEACHER 


The Journal of the National Science Teachers Asso- 
ciation, published by the Association monthly except 
January, June, July, and August. Editorial and 
executive offices, 1201 Sixteenth Street, N. W., Wash- 
ington 6, D. C. Of the membership dues (see listing 
below), $3 is for the Journal subscription. Single 
copies, 50¢. Copyright, 1958 by the National Sci- 
ence Teachers Association. Entered as second-class 
matter at the Post Office at Washington, D. C., under 
the Act of March 3, 1879. Acceptance for mailing 
at special rate of postage provided for in the Act 
of February 28, 1925, embodied in paragraph (d), 
Section 34.40 P. L. & R. of 1948. Printing and 
typography by Judd & Detweiler, Inc., Washington, 





OFFICERS OF THE ASSOCIATION 


Herbert A. Smith, President, University of Kansas, Lawrence, 
Kansas 

Donald G. Decker, President-elect, Colorado State College, 
Greeley, Colorado 

Glenn O. Blough, Retiring President, University of Maryland, 
College Park, Maryland 

Sylvia Neivert, Secretary, Bay Ridge High School, Brooklyn, 
New York 

Robert T. Lagemann, Treasurer, Vanderbilt University, Nashville, 
Tennessee 

Robert H. Carleton, Executive Secretary, 1201 Sixteenth Street, 
N. W., Washington 6, D. C. 





MEMBERSHIP 


The membership year coincides with the calendar year. New 
entries during the fall months extend through the following 
calendar year. 


Regular Membership . $ 6.00 
Sustaining Membership* 10.00 
Student (college and university) 
Membership ....... 2.00 
Life Membership* .. . 175.00 
Payable in ten annual installments; 
$150.00 if paid in three years or 
less. 
Library Subscription* .............. 8.00 


* Includes the Elementary School Science Bulletin and Tomorrow’s 
Scientists. 
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High speed photography "stops" this test tube br 








Burner. Stop your test tube br 








kage by i 


Is broken glass like this 
slashing holes in your budget? 


There’s a simple way to make test tubes last 
right into next year’s crop of students. 
First, make sure they’re borosilicate glass 
so they can take hot and cold shock. 
Second, make sure they have the PYyREx 
trademark. Then you get the extra advan- 
tages of uniform wall thickness, fire polished 
rims without rough spots, carefully annealed 
walls free of stress . .. all the plusses that 
come with over 40 years of experience in 
making labware that stands up to student 
abuse. Less chance of student injury from 
broken glass; replacement costs are lower. 


The same economy and safety are yours in 
every piece of Pyrex brand labware. And, 
by specifying all your needs in “PYREx,” 
you get purchase-savings, too, because all 
standard packages can be combined for 
quantity discounts. 

Check your Pyrex labware catalog for 
sizes and prices. If you don’t have a copy, 
may we send one to you? 


m CORNING GLASS WORKS 


77-9 Crystal Street, Corning, New York 





isting on PYREX brand. 





PYREX® laboratory ware 


. .. the tested tool of modern research 
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Bell Laboratories Announces 
Pocket-Sized Frequency 
Standard for Microwave Systems 





Lawrence Koerner, who developed the portable frequency standard, demonstrates how 
the device can be plugged in at a radio relay station to supply a checking frequency. 
Battery-powered, the device maintains precision calibration for several months. 


Microwave radio relay systems depend criti- 
cally on the accuracy of their “carrier” fre- 
quencies. At scores of relay stations along a 
route, carrier frequency oscillators must be 
checked periodically against a signal from a 
precise standard. 

In the past, the maintenance man has had 
to obtain his checking frequency by picking 
up a standard radio signal from a government 
station. This operation takes time—and re- 
quires elaborate equipment. 

With a new portable frequency standard 
developed by Bell Laboratories, the job is 
much simplified. To check an oscillator, the 
portable standard is plugged in, and a button 
is pressed. In seconds, it supplies a checking 
frequency accurate to one part in a million. 


Until now, such precision in a frequency 
standard has been obtainable only in a lab- 
oratory. The new portable standard makes 
it available for routine use in the Bell System. 
First use of the standard will be to maintain 








frequency control in a new microwave system 
for telephone and TV, now under develop- 
ment at Bell Laboratories. 





Inside the portable frequency standard. Four Lab- 
oratories-developed devices make it possible: (1) 
transistor, which converts the power from a battery 
to radio frequency oscillations; (2) voltage reference 
diode, which maintains constant voltage; (3) piezo 
electric crystal unit of superlative stability; (4) ther- 
mistor, which corrects for temperature variations. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS 
RESEARCH AND DEVELOPMENT 
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how does 


velabel IT’S NEW! 


on packaged 

foods and 

medicines help EDUCATIONAL LEAFLET 
you? NOW AVAILABLE FOR CLASSRHOUM USE 





eeee 
--- It protects WHAT DOES THE LABEL MEAN? 
bi 9 

your family’s “How Does the LABEL on Packaged 
health and Foods and Medicines Help YOU?” 
helps you is an informative, 3-color leaflet which 
get your tells how labeling protects our nation’s 
money s a health. Order a sufficient quantity of this 
worth : attractive 814” x 11” leaflet—punched to 


fit standard 3-hole notebook—for your 


classrooms. Use coupon below for ordering. 


THE PROPRIETARY ASSOCIATION 
810 18th Street, N. W. 
Washington 6, D. C. 








Please send me free ________. copies of the leaflet “How Does 


the LABEL on Packaged Foods and Medicines Help YOU?” 


Name 


I teach 





School 


Address pate i be perp 
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SOMETHING 


NEW 
HAS BEEN 
ADDED 


























The new 1958 STANSI SCIENCE KIT has additional equipment and more 
generous quantities of consumable material. There are nearly 200 pieces of 
apparatus to perform 120 experiments which are outlined in the laboratory 
manual, The How Book of Grade School Science. A more intense heat source, 
a liquid-petroleum gas burner with accessories, is one of the new pieces of 
apparatus. 


No. 611 Complete with 7” x 17” x 22” steel cabinet, 41 Ibs... $55.90 
No. 612 Contents only, without cabinet... $47.90 


A PRIMARY GRADES SCIENCE KIT with equipment for doing 57 experi- 
ments is now available. Selected equipment from the Stansi Science Kit with 
appropriate experiments for the primary grades is furnished with the same 
laboratory manual as used with the large kit. 


No. 614 Complete with 7” x 17” x 22” steel cabinet, 30 Ibs... $31.90 
No. 615 Contents only, without cabinet...... } $23.90 


For more detailed information about the contents of the 
kits, and sample pages from the How Book, write to 


STANSI SCIENTIFIC CO. 
1231 NO. HONORE ST 
CHICAGO 22, ILLINOIS 
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to NSTA’s Debt Reduction 


Reactions 
Development Plan: 


and Reserve 


“It is easy to find many ways of spending $2.00 these 
days but it is not easy to find a new and more worth- 
while cause.” 

“T have been so pleased with the service received 
from your organization that I am glad to send a check 
for four dollars.” 


“Why don’t you increase the dues to pay the ex- 
penses?”’ 

“T wish I could erase my debts and establish budgets 
this easily. I think more effort on the part of the Asso- 
ciation would have been in place. However, if now we 
are adult and we can live within our budget, O. K. 
Here’s $15.00.” 

“NSTA is well worth the money. If necessary, an 
increase in dues would get no objections from me.” 





I expect you are much too busy to read letters from 
individual science teachers, but I feel you should know 
that I consider my membership in the NSTA the best 
investment I’ve ever made, and I belong to seven other 
, professional organizations. 

My attendance at the FSAF Westvaco, University of 
Maryland Conference last summer helped me guide six 
of my seniors into higher education this year. All were 
on scholarships—one in biochemistry, two in nursing, 
two in teaching, and one in pre-law. Two others went 
to college; all were from our graduating class numbering 
35. 

WILLIAM W. CasH, Jr. 
Director, Science Dept. 
Eagle Rock High School 
Eagle Rock, Virginia 


Three cheers for an excellent May 1958 issue of The 
Science Teacher. Nothing pleases me more than to get 
fresh ideas for experiments and classroom ideas. I 
particularly liked the article “Points and Counterpoints 
in Teaching Science.” I think though that I would be 
more specific as to what is recommended for teaching 
at the various grade levels. 

Your magazine gets better with each issue, keep up 
the good work. The whole May magazine was most pro- 
fessional. I am going to use some of the projects for 
my. students next year. I will send my renewal for 
membership soon, and next winter, I will have another 
entry for STAR. 

STANLEY R. BRECKNER 
Albert Lea 


Minnesota 


September 1958 





A NEW SCIENCE BOOK 


adventures 
in science 


at the 
Smithsonian 





by E. John Long and George Weiner 


@ Profusely illustrated with full-page 
COLOR photos. 

@ 24 pages, plus cover, 74%” x 8%”. 

@ Reading levels begin at age ten 
(with teacher supervision), continue 
through age fourteen, and reach 
optimum at ages 15-18. 

@ Attractive take-home tool for better 
parent and community relations. 


SPECIFIC DISCIPLINES covered are: Paleontology, An- 
thropology, Ethnology, Zoology, Systematic Biology, 
Electromagnetism, Aeronautics, Astronautics, and 
Astronomy . . . with full-page COLOR illustrations, or 
photos on each. 


No attempt is made to tell about all the many 
fields of science that there are, nor does the book 
tell all about any one of the sciences. Instead, the 
book gives an authoritative glimpse of the wide 
range of knowledge that the word ‘science’ includes, 
and shows part of the outstanding role that the 
Smithsonian Institution has played in the advance- 
ment of science since its founding in 1846. 


SINGLE COPIES 25¢ 











a soe 


COLORTONE PRESS 


2412-24T 17th St., N.W. 
Washington 9, D. C. 











Send copies of ADVENTURES IN 
SCIENCE AT THE SMITHSONIAN. Check 
a” for $ enclosed. 
Name 
Address 
City Zone State 
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Teaching Astronomy? 
YOU WILL NEED THESE 


Sky Publications 


FOR YOUR CLASS, LIBRARY, AND HOME 


SKY AND TELESCOPE—If you are teaching astronomy, you 
should read SKY AND TELESCOPE, the world’s largest 
astronomical magazine. Popular and semitechnical, each 
monthly issue contains informative articles by leading scien- 
tists, observing and telescope making departments, star and 
planet charts, and up-to-date news on the fast-moving 
advances in the exploration of the universe. Subscription in 
U. S. and possessions: $5.00, one year; $9.00, two years; 
$13.00, three years. Write for sample copy. 


SPACEFLIGHT—This new, popular, and authoritative maga- 
zine on rockets, astronautics, and space-travel astronomy is 
edited by the British Interplanetary Society and is written 
especially for the layman. Published quarterly during 1958 
(bimonthly in 1959), it covers the exciting future of rocket 
developments and space travel. Subscription in North and 
South America: four issues, $2.50; six issues, $3.50; eight is- 
sues, $4.50. Single copy, 75 cents. 


ESSCO PUBLICATIONS—For several decades, the late H. W. 
Geromanos operated the Eastern Science Supply Co., Boston, 
Mass., providing teachers of astronomy with publications and 
other study materials. From his estate we have recently 
acquired the remaining stock of star maps, charts, and 
booklets, which will be continued in print and brought up 
to date where necessary. Write for further information. 


ATLAS OF THE HEAVENS—These 16 charts cover both the 
northern and southern hemispheres of the sky to magnitude 
7.75, showing double, multiple, and variable stars; novae, 
clusters, globulars, and planetaries; bright and dark nebu- 
lae; the Milky Way and constellation boundaries; galaxies. 
The De Luxe Edition is printed in five colors, clothbound, 
16% by 23 inches, and costs $9.75. The Field Edition has 
white stars on black background, 12 by 18 inches on stiff 
paper, unbound, and costs $5.25. 


Norton’s STAR ATLAS—This famous star atlas and reference 
handbook is particularly suited for teachers and students 
who wish sky charts in book form. Covers the whole 
heavens, showing over 9,000 stars to magnitude 6.33. There 
are descriptive lists of 500 interesting objects for viewing 
with small telescopes, and useful data is given for observing 
the sun, moon, and planets. $5.25. 


POPULAR STAR ATLAS—Simpler version of the Norton’s 
Star Atlas, with stars to magnitude 5.5. $2.00. 


MOON SETS—18 large pictures, showing the entire visible 
face of the moon. $3.00 per set. 


LUNAR CRESCENT SETS—10 pictures, four are closeups of 
the waxing crescent, four of the waning; two show each 
crescent as a whole. $2.50 per set. 


LUNAR MAP—In two colors and over 10 inches in diameter, 
the map identifies the most important features on the moon. 
25 cents each; 3 or more, 20 cents each. Write for other 
quantity prices. 


SKY SETS 1! AND IIi—Two different collections, 24 large 
astronomical pictures in each, printed on heavy paper, 8% 
by 11% inches. SKY SETS I has photos of objects in 
our solar system, and in the Milky Way. SKY SETS II 
includes photos of nebulae in our galaxy, portraits of other 
galaxies. $4.00, each set. 


SPLENDORS OF THE SKY—36-page picture booklet of our 
neighbors, near and distant, in the universe. 75 cents. 


MAKING YOUR OWN TELESCOPE—by Allyn J. Thompson. 


Complete, step-by-step instructions for making and mount- 
ing a 6-inch reflecting telescope at low cost. 00. 


All items sent postpaid. Write for comprehensive 
catalogue describing these and other Sky Publications. 


SKY PUBLISHING CORPORATION 


Dept. ST, Harvard Observatory, Cambridge 38, Mass. 








It was a pleasure to get your letter and to learn that 
the School Science Review is read and appreciated by 
Science Teachers in U. S. A. I do also receive your own 
journal The Science Teacher and have often noted arti- 
cles and experiments which have been useful to us. 

May I take this opportunity of sending to you and to 
your fellow teachers of Science in U. S. A. the most 
cordial greetings of The Science Masters’ Association of 
Great Britain. 

RoBert H. DyBaLi 
Editor, The School Science Review 
Brentwood, Essex, England 


The March 1958 issue of TST has a fine bibliography 
following the article by Sam S. Blanc, “Guideposts in 
Science Education,” page 112. 

Such a bibliography should however include the Re- 
view of Educational Research, V. 27, No. 4, October 
1957, entitled “The Natural Sciences and Mathematics,” 
published by AERA, an NEA affiliate. 

MarvIN PAUL 
El Cajon Valley High School 
El Cajon, California 


Please send me a set of “Elementary School Science 
Bulletin” for the school year 1957-58. I have been 
giving mine to our Superintendent of Schools and would 
like to replenish my files. 

These bulletins are “worth their weight in gold.” One 
can get wonderful ideas from them. Thank you. 

Joun S. Petrx 
Hackensack High School 
Hackensack, New Jersey 


I certainly enjoyed being with NSTA members at 
the Bowling Green State University Conference of 
NEA’s Commission on Teacher Education and Profes- 
sional Standards. Next to the Denver convention in 
March, it was one of the most enlightening and enjoy- 
able experiences in my professional career. 

I can’t tell you how much I value the professional 
lift NSTA has given me over the years. 

ALTON YARIAN 

General Science Teacher 
Emerson Junior High School 
Lakewood, Ohio 
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Based on an address at the Sixth National 
Convention of NSTA, Denver, Colorado, 
March 28, 1958. 


By DUANE H. D. ROLLER 


University of Oklahoma, Norman 


ANALYsIs of the important question How can we 
use current science knowledge? is advisable in 
evaluating science education today. To begin, ref- 
erence must be made to the use of our knowledge 
of current science for purposes of general education 
—in primary or secondary teaching, or in teaching 
a single science course to non-science majors in col- 
lege. How might the use of current science be of 
value in such teaching? 

First, let us consider some illustrative examples 
of current science. One particularly engaging aspect 
of current science is the study of nucleic acids and 
their relation to genes and the synthesis of proteins. 
Although a stimulating topic, one cannot fully dis- 
cuss it without first supplying the student with de- 
tailed background knowledge—for instance, knowl- 
edge of the theory of organic molecules, which re- 
quires understanding many other topics. How can 
one use this bit of current science in science teach- 
ing? The answer is fairly straightforward: one 
CAN NOT. The students we are talking about 
lack the necessary background. 

Another example is the problem of nuclear-bind- 
ing forces. During the last 300 years physicists 
have, beginning with the Newtonian gravitational 
theory, worked their way to an elaborate theory of 
atomic structure. They have merged a complicated 
mathematical, electro-magnetic theory of light with 
quantum and relativistic mechanics, to obtain a 
general theory that is concerned first with a com- 
plex that we might call the inverse-square forces. 
Then using the sophisticated mathematical tools 
thus developed, they have attacked the nuclear- 
binding problem, finding for example, that types of 
force exist that are completely foreign to our com- 
mon-sense notions of force. This then is a thresh- 
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hold of physics today: here is current science. How 
can one use it for purposes of general education? 
You CAN NOT except perhaps in some special class, 
such as in a twelfth-grade group at the end of a 
year-course in physics designed especially for com- 
petent and earnest students. That is how it looks 
to me. Any attempt to introduce current science 
in a casual way will not only fail, but almost surely 
will foster misunderstandings. Furthermore, who is 
to teach the teacher? Current scientific knowledge 
is always changing, and none of us can hope to stay 
at the forefront in many different fields. 

Perhaps you may say I am choosing my examples 
badly. One would expect examples from current 
physics to be complex and difficult—after all, mod- 
ern physics has been developing in an unbroken 
sequence for 700 years. And modern chemistry has 
had a vigorous history for the last 300 years. Let us 
choose a newer and less developed field. For ex- 
ample, genetics is at most less than a century old. 
Can we teach current genetics? My geneticist 
friends complain bitterly that even college majors in 
zoology find that genetics is particularly difficult be- 
cause of the enormous amount of mathematical 
background that is lacking. 

From another point of view, one may well say: 
“By the term ‘current science’ I don’t mean bio- 
chemistry, nuclear physics, and genetics. Of course, 
they are current and they are science, but obviously 
they are too difficult. I mean the simpler areas or 
topics of current science, such as rockets and steam 
engines, agricultural developments, television, auto- 
mobiles, and oil refineries.” As a matter of fact, 
I suspect that this is what really was implied in 
the question. It was intended to mean: “How 
can we use Sputnik, and the Salk vaccine in im- 
proving the teaching of science?”’ 
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Before attempting to examine this interpretation 
of the question, I should like to turn for a moment 
to what may be a pressing prerequisite to the whole 
discussion: just what do we mean by the term 
science? 

Man is concerned with natural phenomena for 
two reasons: he has an interest in understanding 
and explaining nature on the one hand, and an in- 
terest in controlling nature on the other. We might 
contrast these as intellectual and practical interests. 


Early Stewards of Science 


The practical interest came first. Indeed man has 
advanced by his ingenuity to devise tools and 
methods which increase his control over nature. 
His early history is characterized by the inestimable 
value of his inventions, such as the ax, the grind- 
stone, the plow, and the wheel and cart. Later 
came his construction feats, such as the pyramids of 
Egypt, and the richly decorated temples. This prac- 
tical interest, this desire to control by inventing and 
building, has led to some spectacular achievements. 
The great pyramid of Cheops is still one of the 
largest man-made structures in the world and re- 
flects the extraordinary genius of the engineers who 
built it. Similarly, Egyptian medical papyri from 
this era show us that the Egyptians were remark- 
ably able in the field of surgery. But all of the 
Egyptian concern with natural phenomena was in 
the area of control, not in the area of understand- 
ing basic science. One can build pyramids without 
a knowledge of physics or mathematics—and the 
Egyptians did. One can trepan a skull without 
knowing any biology—the Egyptians did. 

In brief, the early history of civilizations make it 
quite clear that the control of nature is possible on 
a large scale without any prior or even concurrent 
attempt to understand natural phenomena. The 
Egyptians were utterly disinterested in explaining 
natural phenomena. Moreover, and rather curi- 
ously, there has been no close relationship, until 
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recent times, between man’s practical aim of con- 
trolling nature and his intellectual aim of explain- 
ing nature. Contrary to fable, the pyramids were 
built by a culture that possessed only a few geo- 
metric notions, and whose knowledge of mathe- 
matics in general was primitive. 

The Greek culture, in contrast, became obsessed 
with the search for explanation, beginning in about 
600 B. C. By that time Greek minds had formu- 
lated the fundamental postulate of those who seek 
explanation: there is order and unity in nature. 
Within a period of a few hundred years the Greeks 
had formulated every major problem in science and 
every major mode of attack on those problems. 
The role of classical Greek Antiquity in man’s 
search for explanation is dramatized by the fact that 
for two thousand years every culture which has 
contributed to an understanding of nature has 
known of and built upon the foundations estab- 
lished by the Greeks. 

Here then we find two distinct activities of man- 
kind: first, the attempt to control nature that is 
indeed a distinguishing characteristic of man; and 
second, the attempt to explain natural phenomena 
that is found only on a large scale among the Greeks 
of classical antiquity and their intellectual descend- 
ants. The most interesting thing about these two 
activities is their diversity. We thus distinguish 
them, in our language, with different terms, and the 
most reasonable distinction is obtained by calling 
man’s search for explanation of natural phenomena 
SCIENCE, and man’s attempt to control nature 
TECHNOLOGY. Let me illustrate their separate char- 
acter with some historical examples. 

Science, the search for explanation, was an ac- 
tivity that the Romans found totally uninteresting. 
Thus, although the Romans borrowed construction 
techniques from the Greeks, although the Romans 
built marvelous roads and great aqueducts, they 
neither absorbed Greek scientific knowledge nor 
contributed to the search for explanation. As a re- 
sult, the Latin world that we call Western Christen- 
dom was ignorant of the scientific methods used by 
the Greeks. 
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No more striking example of the difference be- 
tween science and technology can be found than the 
situation in the West following the decay of the 
Roman Empire. There was no science in the West, 
but following a brief interim period after the fall of 
Rome, the West began to press forward in tech- 
nology again in the age-old drive to control nature 
for man’s use. Some of the most significant tech- 
nological advances in man’s history occurred in 
these so-called Dark Ages, the millennium following 
the fall of Rome. It was an unknown ninth-cen- 
tury genius who invented the horse collar. The 
Romans had had horses, to be sure, but they lacked 
the horse collar. They attached the chariot or 
what-have-you to a rope tied around the horse’s 
neck or his tail. Under these circumstances a horse 
could only do four times as much work as a slave, 
and it ate four times as much as a slave. But when 
equipped with a collar, a horse could do ten times 
as much work as a man. 

Another invention of the ninth or tenth century 
was the nailed horseshoe; still another, the heavy 
Anglo-Saxon plow. Together, these remarkable 
technological advances vastly increased the pro- 
ductivity of agriculture. 

Early Medieval Europe also developed an elab- 
orate metals technology. Very complex mining 
machinery, often driven by horses, made possible 
the improved productivity of mines. More iron ore 
meant more iron, and hence more horseshoes and 
more plows to produce more grain to feed more 
horses to work in the fields or in the mines. 

Our present knowledge of Medieval technology, 
which incidentally is relatively new, could be end- 
lessly illustrated with a vast variety of such ex- 
amples. The point to be made here is that this re- 
markable technology was an activity entirely un- 
related to science. Man was greatly increasing his 
control over nature without carrying on any attempt 
to explain nature. The European scholar of this 
period had no access to Greek science, which had 
not yet become available in the West, and he was 
ignorant of the methodology of science. Even the 
most brilliant minds in Europe were helpless in the 
area of science. Yet this era was developing a tech- 
nology that was to result in such magnificent 
achievements as the great Gothic cathedrals, and 
movable type for printing. 

In the twelfth century, the West began to acquire 
Greek manuscripts and hence knowledge of Greek 
science. This new knowledge had a profound effect 
on the West, and part of this effect was the begin- 
ning of modern science, which has continued in un- 
broken sequence to the present day. Yet modern 
science developed quite independently of technol- 
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Science 


ogy, and technology was quite unrelated to science. 
In the sixteenth and seventeenth centuries, the era 
of Copernicus and Vesalius, of Kepler and Gilbert, 
of Galileo and Newton, of Descartes and Leibnitz, 
of Huygens and Boyle, technology and science 
rushed forward along their separate paths, without 
any interaction. And this pattern, already two 
thousand years old, continued into the eighteenth 
century. 

For instance, one of the notable eighteenth-cen- 
tury advances in physics was the development of 
electrical theory. The work of Hauksbee, Gray, 
and Dufay culminated in the brilliant principle of 
conservation of electric charge, formulated by Ben- 
jamin Franklin. Yet when Franklin was asked, 
“What good is electricity?” he parried with a coun- 
ter-question: “What good is a new-born baby?” 
The candid answer would have been, “As far as I 
know, electricity has no practical applications.” 

Seventeenth-century scientists such as Borelli and 
Descartes had applied a Greek idea with a new twist ~ 
to the study of life. This idea, mechanism, was ex- 
tended in the eighteenth century by such scientists 
as Hales and Lamarck to supply the beginnings of 
the theory of organic evolution. Yet this work 
contributed nothing to the technological problems 
of plant and animal breeding. In brief, up to abou 
1800, one can see two separate activities of man- 
kind: the search for control of natural phenomena, 
which I think should be called technology and the 
search for explanation of natural phenomena, which 
I prefer to call science. 

These continue their separate ways to the present 
time, but from the beginning of the nineteenth cen- 
tury a significant link begins to develop between 
them. Here, for the first time in the history of 
mankind, the explanations of natural phenomena 
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that the scientists are providing turn out to be use- 
ful to the engineers and technologists. For example, 
the scientific work of Franklin, Coulomb, and others 
was extended by the scientist Michael Faraday into 
a general theory of electro-magnetism which, in the 
hands of such technologists and inventors as Sie- 
mens and Edison became an electric power indus- 
try; James Clerk Maxwell’s continuance of this 
path of development in physics provided informa- 
tion which such technologists as Marconi and Flem- 
ing used to produce radio. 

Perhaps the technologist has always played a far 
more important role in our society than has the 
scientist. The reason for this is clear: the scientist 
is, in searching for explanation, really after the sort 
of emotional and intellectual satisfaction that he 
hopes to find by achieving understanding. Thus the 
scientist’s goal is the inward reward of understand- 
ing, and this is of little interest to others, especially 
in a society that still exhibits or retains strong 
pioneer characteristics. 

In contrast, the technologist’s goal of controlling 
nature has repercussions throughout our daily lives 
too obvious to justify special comment. 

But once technology becomes applied science, 
once science becomes an activity that produces 
knowledge of interest to the engineer, then science, 
the search for explanation, also becomes of interest 
to everyone, not really for itself, but because of 
what it can do for technology. Science remains, to 
be sure, an intellectual activity, a search for ex- 
planation, but the results of that search are bodies 
of knowledge that the technologist can use in his 
own search for control over nature. If one wants 
technology, one now wants science too, since it 
therefore aids technology. 

Yet they remain very diverse activities. Science 
is an intellectual activity, technology a practical 
one; science deals chiefly with ideas, technology 
chiefly with things. And precisely because of these 
fundamental differences, different cultures react dif- 
ferently to science and to technology. For example, 
the Romans adopted Greek technology but not 
Greek science. 

Now the American outlook is basically materialis- 
tic; we are more interested in things than in ideas. 
It has. been suggested that this materialism may in 
part be a heritage of frontier days, when an axe, a 
handful of nails, or a gun seemed infinitely more 
important than, say, Plato’s conception of reality. 
Perhaps so; whatever the reasons, we are indubit- 
ably materialistic. Only a strongly materialistic 
culture is likely to foster the far-too-common Ameri- 
can attitude that teachers are failures because they 
earn so little money. Even within the teaching 
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profession we tend to evaluate teachers in terms of 
things rather than in terms of their ability to teach 
and to inspire. We find ourselves uneasy when 
asked to evaluate the inspirational ability of a 
teacher; we would rather count his diplomas. As for 
the students, one counts credits acquired toward 
graduation. 

Another example of our materialism is the way in 
which we have been teaching for half a century the 
fable that Galileo was a great scientist because he 
threw some rocks off the Tower of Pisa, and that 
Franklin was a great scientist because he invented 
the lightning rod. 

One might suspect that a materialistically minded 
culture would, like the Romans, adopt technology 
but fail to foster, or even to comprehend, science. 
And this appears to be the case in the United States. 
A striking indication is how few really first-rate 
scientists we have produced per unit population. 

Our culture is materialistic. But if it must be so 
labeled, this is not to condemn, but to describe it. 
If our interest primarily in technology rather than 
in science must be emphasized, this is to illuminate 
our present situation and not merely to criticize it. 
Yet we should be mature enough to face the facts. 


Technology 
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One is that technology is becoming increasingly 
more dependent on that intellectual activity called 


science. A second is that we live in a culture that 
does not easily understand intellectual activity, one 
that regards such activity with scorn, distaste, and 
perhaps even some fear. 

The result is obvious. Considering the size of 
our population and the extent of our opportunities, 
we produce too little science in the United States, 
and what we do produce is not superior. And ina 
typically materialistic reaction to this situation we 
have decided to try to produce more of the same. 
Presumably if ten times as many young people de- 
cide to pursue science as a career, we will produce 
ten times as many scientists and be ten times as 
well off. This, of course, is complete nonsense. 
Our problem is not one of quantity but one of qual- 
ity; we don’t need more bodies but more brains. 

Actually we have learned the lesson that science 
is important even if we do not understand why. 
One reaction has been to apply the word science to 
an array of activities, often disparate. A recent 
textbook advertisement tells of a physics textbook 
with the “newest information on nuclear power 
plants, guided missiles, artificial satellites, high- 
fidelity sound reproduction, nuclear batteries, jet 
stream, and electronics in every day living.”’ These 
are all about things, not ideas. This is not science. 
But by calling technology science, we can point to 
an Edison and say: ‘See! an example of a great 
American scientist.” Incidentally, Edison himself 
disagreed with this point of view. He once said, 
“T am not a scientist; if you want to look at the 
work of a scientist, go look at the work of Michael 
Faraday.” 

To return to our initial question, would not most 
people really think of it as meaning: ‘How can 
our knowledge of current technology be used to im- 
prove science teaching?” Let us suppose for a 
moment that we talk about using current technology 
in teaching. 

Suppose that we can take a bright child and mold 
his future. Suppose we get him genuinely interested 
in artificial satellites. He begins to collect news- 
paper clippings about rockets and space travel. We 
try to put stars in his eyes—and succeed. We tell 
him that he may go to the moon, to Mars, that the 
universe is his oyster. What can we hope to get if 
we succeed? An explorer, or perhaps a rocket en- 
gineer. Or suppose we get him interested in auto- 
mobiles. We could hope that he would become a 
good engineer and perhaps help to design cars. Or 
suppose we direct his interest to public health and 
the exciting things that the medical technologists 
—not technicians, but technologists—are doing. 
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Perhaps he will become a medical technologist or a 
physician, but not a scientist. 
Actually this is what we are doing. We are teach- 


ing technology and calling it science. And we are, 
generally speaking, successful. We do produce ex- 
plorers and engineers and physicians. Good! But 


we do not produce many scientists, and science and 
scientists happen to be our present concern. This 
is the pressing question: why do we produce such a 
fantastically small number of really good scientists 
in the United States? There is not the slightest 
reason to believe that Americans are less intelligent 
or have less creative ability than nationals of other 
countries. We must somehow be failing to locate 
the potential scientists among our children, and, 
when we do locate them, failing to guide them on 
into genuine science. 

That bright young kid who tinkers with gadgets, 
who builds rockets that win in the Science Fair— 
which is, of course, mainly a technology fair—may 
grow up to be a good engineer. He is certainly 
worth encouraging. But today engineering is the 
application of the results of science, and who is going 
to do the scientific work for that engineer to apply? 

Now let us return once more, and for the last 
time, to the original question, and give it still an- 
other interpretation—an interpretation that I think 
can be helpful to us, although it lacks appeal be- 
cause it lacks concreteness. Let us ask, ““What do 
we know about the nature of current science?”” Do 
we perhaps know enough about what science is to 
try to stimulate some of those potentials into ac- 
tualities by using that knowledge in improving 
science teaching? I think we do. 

First, we know that current science as an activity 
is fundamentally no different from science of the 
past. To be sure, the theories of science are per- 
petually changing, but the attitudes of the scientists 
who create those theories and their modes of work- 
ing have remained essentially unchanged. This 
means that we can learn about science from the his- 
tory of science. 

Second, we know that science is a creative intel- 
lectual activity pursued only by creative minds. 

Third, we know that because science is an intel- 
lectual activity, it is likely to flourish only in a cul- 
ture that respects intellectual attainment. The 
same is, of course, true for other intellectual activi- 
ties. 

Fourth, we know that a person who is seriously 
hampered by a lack of intellectual tools cannot 
effectively devote his efforts to intellectual activity. 
This means that those high school graduates who 
can neither read nor write probably cannot engage 

(Continued on page 280) 
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The VP on Science 


Remarks ty She Honoratle Richard M. Nixon at the Silver 
wnniversarcy of the Bausch ¢ Lomt Honorary Science liward 
une 17, 49358, Washington, D. €. 


ALL OF US MUST HAVE many thoughts running 
through our minds, on an occasion like this. There 
is always a tendency to put these in a personal con- 
text. I recall when I was a junior in high school. I 
had a very remarkable teacher of chemistry whose 
inspiration made an indelible impression on my 
mind. It taught me at least to get some basic 
knowledge in the field of science. More than that it 
also gave me a picture of how much we owe to 
teachers in all fields. These people who teach in our 
grade schools and our high schools and our great 
colleges and universities inspire literally hundreds 
of thousands of young Americans to develop their 
creative ability, not only in the field of science repre- 
sented at this luncheon today, but in all the other 
fields which, together, make up the American society 
we are trying to perpetuate. 

I think that we are fortunate that Dr. Nachtrieb 
{a B & L Award winner in 1933, and now teacher 
of physics, University of Chicago| is here today 
because he represents thousands of teachers in all 
of the schools of this country, in the field of science 
and in other fields as well. I asked him whether he 
had any regrets that he chose teaching as a career. 
“None at all,” he said. ‘““You know, there are many 
compensations in the field of teaching which far 
exceed any monetary gain that you might receive.” 





EDITOR’S NOTE: It was my privilege and pleas- 
ure to attend the function at which these re- 
marks were delivered. The pertinent points 
made by the Vice President of our country im- 
pressed me, and | felt they would be of interest 
to you. He spoke with conviction and deep 
sincerity, extemporaneously without benefit of 
manuscript or notes. Here for readers of TST is 
an edited version of his remarks, prepared with 
permission of Bausch & Lomb and the Vice 
President himself, with whom | talked briefly. 
Those who might like a copy of the full text 
should address requests to Mr. M. C. William- 
son, Bausch & Lomb Optical Co., Rochester 2, 
New York.—RHC 
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This is something that we often lose sight of— 
that the teaching profession, underpaid and some- 
times unappreciated, is one of the noblest in a free 
society as our own. 

Too often in the United States we get the im- 
pression that anyone in order to be an expert of 
science and complicated, higher mathematics has 
to be what we call a ‘“‘square’”—somebody who is a 
little bit on the “queer” side. These two young 
people (1958 B & L Award winners—Constance 
Rose of Charles Town, West Virginia, and Thomas 
Hodgeson of Moorestown, New Jersey) are typical 
of the students that our schools are turning out to- 
day—people who have real ability as specialists in 
the field of science, but people who are well rounded. 
You will find more often than not that our young 
people who go into science and mathematics are 
people who are specialists but who also have a 
broad interest in the problems of their schools and 
who later on, when they go into society, will have 
a broad interest in other problems as well. 

I'd like to say just a word, too, about Bausch & 
Lomb. I can imagine that there are cynics who 
suggest it is a pretty good advertising gimmick for 
Bausch & Lomb to make these awards to 125,000 
students over a period of 25 years. All that I can 
say is, if it were planned as an advertising gimmick, 
we need more advertising gimmicks of this type. 

What I am trying to convey is this: When the 
first Sputnik was launched a few months ago, the 
people of the United States got excited about science. 
Justifiably so. Because for years, we had been hear- 
ing about the great gains that the Soviet Union 
was making in the field of science; not that they 
were ahead of us overall, but that they were con- 
centrating more in this field than we were; that 
unless we proceeded to pay more attention to this 
area than we had, they would overtake us. We had 
a number of suggestions as to how we were going 
to meet this problem. Most of those suggestions 
were with regard to government action. Some of 
them were rather naive in a sense. Naive to the 
effect that in order to produce scientists, all you had 
to do was to have a government program which 
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TEACHING AIDS ABOUT GAS 
AVAILABLE FREE* TO TEACHERS 


VISUAL AND SCIENTIFIC Aids—designed by ex- 
perienced teachers for teachers, to assist in instructing 
students how theoretical science principles are ap- 
plied on a practical business basis. . . . Evaluated 
in advance of publication by members of the National 
Science Teachers Association. 


ED-1 NATURAL GAS—Science Behind Your Burner— 
42-frame, 35mm slide film explaining how natural gas 
gets from well to burner. Includes teacher’s text, flow 
chart, work sheets, and gas pipeline map of the U.S. 
and Canada. Junior and Senior High School level. 


ED-3. EXPERIMENTS WITH GAS. . . Booklet of 29 class- 
room experiments using fuel gas. Includes complete 
directions, ideas for student participation, etc. For 
General Science Classes, Junior High School. 


ED-4. ADVANCED EXPERIMENTS WITH GAS... 22 ad- 
vanced classroom experiments performed with fuel gas. 
For Sr. High School and Jr. College levels. 


ED-5 HOW YOUR GAS METER WORKS... Teaching kit 
—in simple language, with illustrations and diagrams; 
wall chart and student work sheets. For General and 
Social Science Classes, Junior High School level. 


ED-6 ALL ABOUT MODERN HOME LAUNDERING . . 
Over 3 years of research by its eight consultants were 
required to bring out this 80-page textbook on modern 
home laundering. It is as up-to-date as the newest 
synthetic fabrics and fibres. Designed for Home 
Economists. 


ED-7 GAS SERVES YOUR COMMUNITY... . Cutout kit, 
elementary school level (4th grade, up). Tells story 
of gas from fields to community and its uses there— 
in 28 4-color cardboard pictures. Teacher’s text has 
suggestions for use as classroom projects; i.e., bulle- 
tin board, paste ups, sandbox, etc. 


ED-8 through ED-12 SCIENCE IN ACTION ... Five sepa- 
rate teaching kits describing science principles that 
make each gas appliance possible, with simple experi- 
ments illustrating the various principles employed; 
with wall chart and student work sheets. (8) GAS 
RANGE, (9) GAS WATER HEATER, (10) GAS 
CLOTHES DRYER, (11) GAS HOME HEATING, 
(12) GAS REFRIGERATOR. 7th, 8th and 9th grade 


levels. 


ED-14 SCIENTISTS AT WORK—in the Gas Industry 

. . a 48-frame slide film with teacher’s guide. Illus- 
trates the variety and scope afforded scientists, tech- 
nicians, etc., who wish to pursue careers in the 
Gas Industry. 


* In mos! areas. 


EDUCATIONAL SERVICE BUREAU, DEPT. ST6 
AMERICAN GAS ASSOCIATION 
420 LEXINGTON AVE., N. Y. C. 17, N. Y. 


I have circled the key number and letter of the teaching aid I can 
best use. 
ED-1, ED-3, 
ED-11, ED-12, 


ED-4, ED-5, 
ED-14. 


ED-6, ED-7, ED-8, ED-9, ED-10, 


NAME 


covcesesce 


SCHOOL 


ADDRESS 


NAME OF MY 
GAS COMPANY IS 








would simply turn them out somewhat as you 
would turn them out by an assembly line. It doesn’t 
work that way, certainly not in a free society where 
there is a choice among our young people as to 
what field they desire to devote their studies for the 
balance of their lives. 


Here we have an example of the difference in the 
approach to this basic problem of a free society com- 
peting with a dictatorial society. In a dictatorial 
society, the State can say what the young people 
will do. The curriculum, everything else, is deter- 
mined by the State. And people who have certain 
abilities in certain areas go into the areas in which 
they are needed. In the short run, there isn’t any 
question but what they can make very significant 
progress. And make no mistake about it, the Soviet 
Union has made remarkable progress (in science), 
and will make more in the years ahead. 


But I think we must never forget that if we lose 
faith in our approach, the approach of what we 
term the free society, then we will certainly be lost. 
Because we need not assume that the only way that 
you can get scientists that you need is through a 
government program which literally forces them 
into this area or that area where they may be 
needed. 


We see here today a typical example, one of many 
that could be recounted throughout our society, of 
how American private enterprise working with the 
public schools systems and private schools of this 
country has, over a period of twenty-five years, 
recognized the need and has contributed to the 
solution and the filling of that need—not through a 
system which forces young people to do something 
which they do not want to do, but one which in- 
spires them—not with a great deal of money, but 
with recognition which can mean even more than a 
monetary award. 


And so, I am very happy to pay a tribute and to 
express our thanks to Bausch & Lomb, as they 
represent the other companies of this type through- 
out the country who have recognized this kind of 
need and who are engaging in this kind of program. 
This, in essence, is the most effective way to answer 
the challenge which is presented to the free nations. 
Once we recognize a problem, I have no doubt what- 
ever that free peoples working voluntarily with 
encouragement from government—not with the type 
of government control which a dictatorial society 
must have—that a free people with a challenge, 
working under a free government, can in the end 
not only survive but surpass materially, as well as 
in more important areas on the spiritual side, people 
who live under a system of slavery. 
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Federal Support for Science Teaching 
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The National Defense Education Act of 1958, a four-year bill strongly sup- 
ported by the National Education Association, NSTA, and other organizations 
was passed on August 23 by the United States Congress after considerable 


debate and compromise. 
* *. * * * * 


The bill (H R 13247) is one of the most extensive 
legislative acts in support of education in the 
history of Congress. Designed to meet present 
education needs, although devoid of the original 
scholarship provisions, the measure will provide an 
approximate $900 million fund for assistance over 
the next four years in loans totaling— 


@ $295 million to needy students; 

@ $ 60 million for post-graduate fellowships and 
the preparation of teachers for college and 
university levels; and 

@ $300 million in Federal aid to states for facilities 

and equipment to teach science, mathe- 
matics and foreign languages. 

The U. S. Commissioner of Education, together 
with institutions of higher learning will administer 
the student-loan program which provides loans up 
to $1000 a year at 3 per cent interest to be repaid 
beginning one year after graduation. Recipients 
who later enter and continue in teaching assign- 
ments for five years will be allowed a debt can- 
cellation of one-half of their loans. 

The balance of the $900 million fund will be 
allocated to assist: 

® Institutes for teachers to learn 

counselling . . eee .. $28 million 
& Institutes for training foreign lan- 
guage teachers 
®& Guidance, counselling, and 
programs (grants to be 
by states) 

®& Centers for studying modern foreign 

languages 

® Research and experimentation on im- 

proved educational use of television, 
radio, and audio-visual aids . 
& Improvement of state educational 
statistics : $64 
®& Vocational education in skilled trades 
for defense 
®& Authorization for a scientific informa- 
tion center to be financed in part by 
the National Science Foundation. 


$29 million 
testing 
matched 
$60 million 


$32 million 


$18 million 
million 


$60 million 
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The National Education Association has recom- 
mended Federal support for education for more than 
75 years. In July of this year, at the annual NEA 
convention, a resolution was adopted by 6000 
teachers and administrators by unanimous vote to 
continue this support and back the proposed bill 
before Congress. The legislative committee of NEA 
went to work to transmit the convention resolution 
to the Congress, and has constantly kept these 
views alive before the groups considering the 
education bill. 


In February, at congressional hearings held by 
the Senate Committee on Labor and Public Welfare, 
Chairman, Lister Hill, NSTA officers Glenn O. 
Blough, President, and Robert H. Carleton, Exec- 
utive Secretary, presented testimony on the major 
problems of science teaching in the United States. 
Similarly, written testimony was submitted to the 
House Education and Labor Committee, Chairman, 
Carl Elliot. Recommendations were made to these 
committees for the improvement of science teaching 
at the elementary and secondary levels, and an 
outline presented of the needs of teachers and stu- , 
dents and of the necessity for expanded facilities 
and equipment. Following the hearings, the NSTA 
prepared two mailings of information to life and 
sustaining members and leaders in the profession 
urging them to submit their views, for or against, 
the proposed education bill (H R 13247). Many 
of the NSTA recommendations are included in the 
measure as passed. As one congressional leader 
remarked, “It was the work of the NEA and the 
many expressions of support from teachers all over 
the country which helped to get the bill off the 
ground.” 


The conference report on the bill is given in the 
Congressional Record Proceedings of the 85th Con- 
gress, Second Session, August 21, 1958 (104:146, 
p. 17500). 
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From Regearch to Clageroom Laboratory... 


REDUCING EVAPORATION OF WATER BY USE OF HEXADECANOL 








A Teacher-Pupil Activity for Chemistry Grades 10-12 








By T. HANDLEY DIEHL 


Central High School, Cincinnati, Ohio 


and F. M. MIDDLETON 


Science Director in Charge, Organic Contaminants Studies, Robert A. Taft Sanitary Engineering Center 


Background 


Much water is lost every year by evaporation 
from lakes, reservoirs and ponds. In arid areas, 
such as our own Southwest, and in many other parts 
of the world the conservation of water resources is 
of extreme importance. Reducing evaporation also 
improves the quality of water by preventing the con- 
centration or minerals. 

Hexadecanol (also called cetyl alcohol) is a com- 
pound that is receiving study for use in evaporation 
control. This compound, most of which is derived 
from sperm whale oil, has the property of forming 
a monomolecular film on water. Such a film pre- 
vents the water from evaporating but at the same 
time permits the passage of oxygen from the air to 
water and water to air which is important to main- 
tain freshness. Reduction of 20 to 70 percent in 
water evaporation has been reported from the use of 
the hexadecanol. Australian scientists have studied 
the use of hexadecanol and now many agencies in 
this country, governmental and private, are inves- 
tigating evaporation control. 

Some of the problems of using such a material 
include: 


1. How to spread and maintain the film. 

2. A study of the economics of the use of the material. 
If it costs more than the value of the water saved, 
control may not be warranted. 

3. The life of the film, and its effects on the water are 
of importance. 

4. Materials used should be free from harmful effects 
on animal or human life. 

5. Methods are needed for detection and identification 
of the hexadecanol in water. 
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The Robert A. Taft Sanitary Engineering Center 
in Cincinnati, along with other agencies, has studied 
some of the problems connected with the use of 
hexadecanol as an evaporation retardant. The ma- 
terial appears safe to use as proposed, it does not 
appear to affect fish life, and water treatment proc- 
esses are not affected. Laboratory tests have in- 
dicated that the hexadecanol is decomposed by 
biological action. This is a factor that will need 
further evaluation since rapid loss of the film could 
be important economically. How to make a resis- 
tant film is a topic that would require research. 

It is difficult to detect and identify the amounts 
of hexadecanol in water that are used in preparing 
the films. One way of doing this is to concentrate 
the material from water by collecting it on activated 
carbon. The material is removed from the carbon 
with a solvent and examined in various ways. It 
can be weighed, the melting point can be checked, 
and an infrared spectrum can be run. If interfering 
materials are present, further purification steps are 
required. 

In the experiment which follows you can test the 
ability of hexadecanol to retard evaporation and 
recover and identify the material from solution. 





This article continues the series of teacher- 
pupil activities in science which have been fea- 
tured in The Science Teacher issues, February 
through May, 1958. Collated reprints of these 
articles are available without charge. For in- 
formation or orders, write to: Public Inquiries, 
U.S. Public Health Service, Washington 25, D.C. 
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PART | 
TESTING EVAPORATION CONTROL 


Statement of the Problem 

To demonstrate how evaporation is controlled by 
hexadecanol. 
Materials 


1. Two trays having a surface area of 80 square inches 
or more and at least a depth of 1 inch. 


2. 1000 ml graduate or volumetric flask. 
3. Hexadecanol—Obtain from _ Scientific Supply 
House. 
Procedure 


A. Add equal volumes of distilled water to each 
of the two trays and place them in a place where 
evaporation can take place. A dry atmosphere is 
best. 

B. Place some hexadecanol on one tray so that 
an excess over that required to form the film is 
present. At least 0.005 g per square inch should be 
provided. Leave the other tray for a control. 

C. At the end of a week or sooner if evaporation 
is fast, measure the volume of water left in each 
tray. (Do not permit the bottom of the trays to 
become exposed before measuring). 

D. Did the hexadecanol retard evaporation? 
What percentage of the water was saved? 

E. Try some other materials—motor oil, mineral 
oil or kerosene. Why are such materials unlikely to 
be useful? 


PART Il 


RECOVERING AND IDENTIFYING 
HEXADECANOL 


Statement of the Problem 


To demonstrate the recovery of hexadecanol from 
water. 


Materials 


1. A carbon filter (see May, 1958 issue of The Science 
Teacher, p. 197 for directions and p. 196 for source 
of carbon. ) 

Reflux distilling apparatus (water condenser and 
500 ml round-bottom flask )—see diagram. 

. A Waring Blendor or other stirring device. 
Hexadecanol 

Chloroform 

Funnel—filter paper 
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PUBLIC HEALTH PHOTOS BY DON MORAN 


Hexadecanol placed on water surface. 


7. Separatory funnel 
8. Water bath and thermometer 
9. Bunsen Burner 


Procedure 


A. Set up the carbon filter. Pass 200-300 ml of 
distilled water through the filter to wash out the 
fines. (See Figure 1.) 

B. Warm approximately a liter of distilled water 
to 80°C. 

C. Weigh out 50 mg of hexadecanol. Add this to 
the warm water and mix with the Waring Blendor. 
(This forms an emulsion.) 

D. Drip the hexadecanol-water emulsion through 
the carbon at a rate of 8-10 ml per minute. The 
hexadecanol stays on the carbon. 

E. After the solution has passed through the 
carbon, take the carbon out of the tube and spread 
it out on a glass plate to dry. (A day or two may 
be required for the carbon to become dry. The 
carbon should flow easily when dry.) 

F. When the carbon is dry, pour it into the round- 
bottom flask. Add about 200 ml of chloroform and 
reflux the mixture for 3 hours. (See Figure 2.) 

G. Filter the chloroform (use a hood) from the 
carbon. 
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Use this demonstration to 


make science meaningful 


to junior high students 


Place a wheel-patterned cardboard disc on a turn- 
table which operates at slow speeds. (A multi-speed 
phonograph is fine.) 

Under low illumination, as seen in the photo 
above, left, the wheel seems to go fast. 

When the illumination is increased, the wheel 
seems to slow down even though the turntable’s 
speed is unchanged. (See photo above, right.) 

This illusion occurs because the increased light 
permits the eye to see faster and receive more im- 
ages each second. 

Conclusion: Time is an important element in see- 
ing; the more light available, the less time required. 

Dramatic demonstrations like this present sci- 
ence in terms your students readily understand. 

To this end, the Better Light Better Sight Bureau 
offers a program of supplementary teaching mate- 





rials, “Living with Light.” This program is speci- 
fically designed to teach “the facts of light” to 7th, 
8th and 9th grade general science classes. 

Based on the National Education Association 
handbook, “Teaching About Light and Sight,” and 
approved by NSTA evaluators, this study project 
explores areas not usually covered in standard texts. 
Its use requires only nominal preparation on your 
part. 

Materials include 3 film strips with accompany- 
ing scripts, an 8-page Teacher’s Guidebook and 6 
student leaflets. 


FREE AIDS. A complete “classroom package” suf- 
ficient for 40 pupils will be sent to teachers without 
charge in areas where there is a Better Light Better 
Sight Bureau sponsor. (We will check our sponsor 
list for your area.) Fill in and mail the coupon today. 
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Better Light Better Sight Bureau, Dept. Sc. P. O. Box 393, Great Neck, N. Y. 

Please send me free “Living with Light’’ teaching aids. 

lam a: —grade Science Teacher. Other 

My Name (type or print) eee 
School 

School Address 

City County a 
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Electric Co. Serving School 
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H. Evaporate the chloroform to dryness under 
low heat, collect the hexadecanol residue and weigh 
on an analytical balance. 

I. What per cent of the material did you recover? 

J. Place the beaker containing the residue in a 
water bath containing a thermometer. Warm the 
water gently. Record the temperature at which the 
residue melts. If the hexadecanol is pure, it should 
melt close to 50°C. 


Discussion 


In actual practice, the hexadecanol would be 
mixed with other organics that occur in water. It 
is then necessary to separate the hexadecanol, and 
run tests such as infrared to determine whether 
the material recovered is actually the alcohol. 
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FIG. 1 


Suggestions for Further Study 


1. Try some pond water instead of distilled water on 

the evaporation test. What problems occur? 

2. When hexadecanol oxidizes carbon dioxide is given 
off. See if you can set up a biological oxidation 
system and collect or measure the carbon dioxide. 
(Suggestion: Use a pond water to set up the bio- 
logical system. ) 

. Try various concentrations of hexadecanol per 
square inch of surface area to determine what 
concentration gives the most favorable result. 
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REFLUX CONDENSER 
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THERE’S AN AO SPENCER 
STUDENT MICROSCOPE 
TO SUIT YOUR EXACT 
TEACHING PLAN 


What is the best teaching microscope? Thousands of Science 
Teachers have told us there is no single answer, Requirements 
differ with budget restrictions, the age of students and the 
course being taught, That’s why AO Spencer makes the variety 
of models + ek here, You'll find that one will exactly fit your 
specific needs, that all are designed to make your teaching 
hours more productive, 

Realizing that students are at all times wonderfully curious 
and sometimes impetuous, focusing adjustments on all AO 
teaching microscopes are “spring loaded” to prevent damage 
to objectives and costly slides. Eyepieces and objectives locked 
in, if desired. 









No. 79BA 





© A low-cost teaching 


microscope that requires little 
or no instruction into the tech- 
nique of microscopy. Your 
time is spent solely on subject 
matter. Built-in base illumi- 
Nator assures proper illumina- 
tion. Helps students observe 
specimens properly. 


Model No. 78R only $77.40 


in quantities of 5 or more. 


American Optical 


Company 


INSTRUMENT DIVISION, BUFFALO 15, NEW YORK City 








@® A quality instrument 


with a low price tag! Designed 
for the class where acquisition 
of subject matter is the pri- 
mary teaching objective. Low 
overall height and single pre- 
cise focusing adjustments make 
the No. 73 easy to use. At- 
tached substage illuminator 
available, 


Model No. 73R only $78.75 


in quantities of 5 or more. 








Gentlemen: 





One of the most popu- 
lar Teaching Microscopes in 
America! Traditional design 
and minimum maintainance 
make it ideal for the class 
where acquisition of subject 
matter and skill in microscopy 
are both important considera- 
tions, All metal, standard size 
instrument with top quality op- 
tics. Coarse and fine adjust- 
ments. Attached substage illu- 
minator available. 


Model No. 66S only $125.25 


in quantities of 5 or more. 


Please send me NEW 24 PAGE BROCHURE SBTI458 on AO 
Spencer Teaching Instruments. 





STUDENT SEMINAR AT PUBLIC HEALTH CENTER 


By JOHN DURRELL 


Robert A. Taft Sanitary Engineering Center, Cincinnati, Ohio * 


“T had no idea that research work was so many 
different things. You can work in a laboratory, but 
the people here travel and do field work, and their 
lab work seems to include many things.” 

This was the comment of a senior high school 
science student who participated in a recent “Science 
at Work” seminar at the Public Health Service’s 
Robert A. Taft Sanitary Engineering Center in Cin- 
cinnati. 

The Seminar, an all-day affair, was a big package 
for the average student to absorb, but those attend- 
ing it were not average students. The 19 students 
represented 19 Cincinnati public and parochial high 
schools. Most were seniors and all had good science 
and mathematics backgrounds. Each student was 
selected by the science teaching faculty of his or her 
school as an outstanding student in these areas. 

The student seminar, the first such conducted by 
the Sanitary Engineering Center, was arranged by 
Kenneth E. Vordenberg, Supervisor of Science, 
Secondary Schools of Cincinnati, and Father Wil- 
liam Franer, Assistant Superintendent of Schools, 
Archdiocese of Cincinnati, in cooperation with the 
Training Program of the Center. 

The basis of the Center’s participation in the 
seminar was a recent request by the President di- 
recting all government agencies to consider means of 
stimulating the more effective development and 
utilization of scientists and engineers. 

The Sanitary Engineering Center itself is a unique 
operation. As the research arm of the Division of 
Sanitary Engineering Services of the United States 
Public Health Service, it conducts under one roof 
an astounding array of both pure research and ap- 
plied engineering research in the field of environ- 
mental sanitation. This includes water resources 
and water pollution, atmospheric pollution, milk and 
food technology, and radiological health hazards. 

In addition to research, the Center renders techni- 
cal assistance and consultation to States, communi- 
ties, and industries requesting help, and conducts 
an elaborate training program for engineering and 
related personnel in government and industry. 


*Research unit of Division of Sanitary Engineering Services, Bureau 
of State Services, Public Health Service, United States Department of 
Health, Education, and Welfare. (See page 254 also.) 
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The Training Program staff thus organized this 
first student seminar. 


The group met at 9 a.m. in the Center’s audito- 
rium. After a brief welcome by the Director and 
Assistant Surgeon General, Harry G. Hanson, the 
functions of the Sanitary Engineering Center were 
outlined. 


Following this orientation, the students had their 
first contact with environmental research activities 
in the Water Supply and Water Pollution Program. 
They saw the movie, “Pipeline to the Clouds,” 
which details the water cycle and the means of pollu- 
tion, utilization, and conservation of available water 


Visit to Taft Center Pilot Plant. Shows column used to test size 
of aggregate on time flow. (Betty Ann Punghorst, Regina High 
School; Sally Sherman, Mother of Mercy; Gayle Spoehrer, Our 
Lady of Angels; David F. Moneau, St. Xavier; Gretchen Wehr- 
meyer, St. Mary’s; and Frank W. Jones, Purcell High School.) 


PUBLIC HEALTH SERVICE 
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SCIENCE TEACHERS 
HERE'S HOW YOU CAN ADD NEW LIFE...NEW ZEST TO YOUR TEACHING! 


These two unusual Aid-to-Education programs — produced for you 
and your students by the chemical industry — are now available. 
Free quotas provided to each school. 














If High School Chemistry is your interest, be sure to ask for your free quota of 31 “open- 
ended” experiments (not exercises) 





e Designed to make laboratory experiences more fruitful, especially for able students . . . 

e Here's an opportunity to guide students in working as scientists on experiments tied into | 
real-life situations .. . | 

e Those who complete the 31 experiments will enjoy a stirring adventure in chemistry .. . 

e Materials used in carrying out the experiments are commonly found in the high-school 
laboratory... . 

e Prepared by carefully selected chemistry teachers after consultation with leading science 
educators .. . 


© Pilot-tested, under expert supervision, in various types of the nation’s schools 


FREE QUOTA | Each institution may obtain, for each experiment, 30 Student Guides, 1 Teacher Information 
Sheet punched for notebook filing and later use 





If General Science is your interest, you'll want to have your free quota of MCA materials 
—prepared under guidance of expert educators 


e “Superstition to Supersonics” (Teacher's Edition) with sidelights on science instruction and 
featuring many easy-to-do demonstrations 


e Two provocative teaching Charts ( with Guides)—'What Science Means to You,” and 
“Big Questions of Science” 


e “Superstition to Supersonics” (Student’s Edition) describing, in student’s words, experi- 
ments similar to teacher’s; also out-of-class experiments 


e “Frontiersman of the Future”—vocational guidance booklet 


FREE QUOTA | To each institution, single copies of the first two items; 35 copies of the last two 





ORDER FORMS FOR MATERIALS ON BOTH PROGRAMS AVAILABLE FROM: 
Dr. William E. Chace, Director of Education, MCA, Inc. 
1625 Eye Street, N.W. Washington 6, D. C. 


Many schools already participating in these programs are ordering additional materials (in 
excess of quotas) at below-cost prices. 





MOTION PICTURES, TOO! 


MCA has produced two 15-minute sound-and-color films, “Combustion,” 
and “Chlorine—a Representative Halogen” 
For information write: 
JOHN SUTHERLAND PRODUCTIONS, INC. 
201 NORTH OCCIDENTAL BOULEVARD ‘ 
LOS ANGELES 26, CALIFORNIA 























supplies. The student then saw demonstrations of 


organic trace subtance and fungi by researchers in S T U D E | T M | C Q 0 S ¢ 0 Pp E 


these fields. 


‘ s ° ° " ° This fine instrument is made to rigid specifications with both 

The Community Air Pollution Program section of tes toniienteah aaa’ 
the seminar opened with a motion picture report on Specifications as follows: Coarse and side fine adjustment. 
the Los Angeles smog program. Laboratory dem- Built-in centered substage condenser. Substage dise diaphragm 
onstrations of analvtical physical and chemical re- with five apertures for proper light control. Plano-concave 


mirror. Microscope properly balanced with inclination joint. 


search in air pollution were presented. 
The seminar was divided into two sections for the 










Optical equipment : 
3 Huyghenian oculars—5X, 10X and 60X 


Milk and Food program demonstrations. One unit 3 Achromatic objectives—5X, 10X and 60X 
heard a discussion of shellfish poisoning. A second Unsurpassed optical quality. Optical com- 
saw demonstrations of milk pasteurization equip- ponents se inter-cengeee Wi ae 


standard microscope. Excellent wooden 
cabinet and plastic dustproof cover included. 


ment and colorimetric chemical tests for food purity. 

The radiation section was of great interest to 
almost all members of the seminar. After an in- 
troductory talk in which instrumentation was dis- 


Any quantity $66 For schools only 
10-day free trial F.O.B. N.Y. 


Old microscopes taken in trade. 


cussed, the students made actual radiation measure- Microscopes bought for cash. 
ments. Radiation dosimeters were distributed for Also available microscope acces- 
calibration by each member of the group. The sories, prepared slides, biological 
dosimeters were exposed to a source, an X-ray shoe no a ie pera 
erals, ultra-violet equipment, 
fitting machine, and then read by the individuals. entomological supplies, books, 
The final laboratory visit of the day took the SERPS Rr ere 
members of the Seminar to the Sanitary Engineering 48-page catalog available on 
Center’s pilot plant area where water treatment and et Kane a2 


waste treatment equipment under development is RESEARCH SCIENTIFIC SUPPLIES, INC. 


tested. Dept. ST8, 126 West 23rd Street * New York 11, N. Y. 
The seminar was concluded with a talk by Ber- 


nard W. Berger, Chief, Water Pollution and Water 
Supply Program. Mr. Berger’s topic was the still 
unsolved problems of sanitary engineering, some of 
which may be the special problems of researchers 
in the next generation. He cited a number of prob- 
lems from each of the areas of research which the 
students had visited. 

In each of the separate programs, the students : 
saw a film, observed experiments, spoke with senior  cqgyp,. 
research investigators, and then participated in 
limited activities where possible. The group dem- 
onstrated exceptional interest in and understanding 
of the day’s activities, compressed though they were 
into a nine-hour intensive schedule. 

More such tours are contemplated by the Center 
for both students and science teachers as a contribu- 
tion toward the stimulation of greater interest in 
science in general and engineering in particular on 
the part of students who might recognize in ex- 
posures such as this the desirability of a career in 
science. 











NEW 


AND 
POWERFUL 
CENCO® 
MAGNETIC 
b. STIRRER 


LOW PRICED AT 
$2950 


For the first time, a really 
low price variable speed magnetic 
stirrer . . . powerful enough 
to stir a beaker of 

pure glycerin 














ORDER TODAY. 


Applications for Opportunity Fellowships for 1959-60 of the most complete line of scientific instru- 
pp pp p _ seie 

the John Hay Whitney Foundation should be filed not later ments and laboratory supplies in the world. 
than November 30. Awards range from $1000 to $3000 to CENTRAL SCIENTIFIC CO. 
provide opportunity for special experience or advanced study. 1718-0 Irving Park Road * Chicago 13, Illinois 
Address inquiries to: Opportunity Fellowships, John Hay ® Boston © Birmingham © Santa Clara © rey Tulse 
Whitney Foundation, 630 Fifth Avenue, New York 20, N. Y. Houston © Toronto © Montreal © Vancouver © Ottews 





September 1958 261 



































Slementary Science 

















Teaching Elementary Science to Gifted Children 


By PAUL E. BLACKWOOD 


U. S. Office of Education, Washington, D. C. 


OW shall I help gifted children in science? 
Every teacher must face this question because 
every classroom has children who are either very 
capable or very interested in science. The unre- 
solved issues about ways of dealing with children’s 
individual differences seem to be accentuated when 
rare talent is concerned. One question is, “Who is 
talented in science?’ Certain researchers say that 
there is a clearly defined trait of science talent that 
can be identified, analogous to musical talent or 
artistic aptitude. One researcher, at least, thinks 
this talent is demonstrated in a special sensitivity 
to problems, flexibility of mind, novel ideas, and 
ability to evaluate. Another believes the science- 
talented child has specialized and persistent alert- 
ness in detecting inconsistencies, creative imagina- 
tion, and a high degree of mechanical-mindedness. 
Other authorities argue that there is no single 
trait of science talent per se, but that science talent 
is one aspect of general high intelligence which 
emerges through environmental stimulation with 
science opportunities. 

But the elementary teacher cannot postpone help- 
ing children until the nature of science talent is 
clearly explained. The fact remains that some 
children are very eager to know more science than 
other children. Some learn science much more 
rapidly than other children. Some are bright in 
everything. Some children seem to be science prone. 
In a general way this article is concerned with all 
of these children. 

How shall they be helped most? Here are several 
suggestions which seem to “hold water.” 
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1. Involve children in planning the science study. 
This means all the children in your classroom. All 
children, including the bright ones, will make sug- 
gestions of questions to study, topics to consider, 
resources at hand, and ways to proceed. When 
children contribute to the planning, more possibili- 
ties are proposed of things to do than each child 
can do, and it is possible to guide and direct the 
bright children in doing some of these relevant and 
important things. Some child may do them for his 
personal knowledge and satisfaction; some he will 
do for and with other small groups of children; 
some he will do for reporting to the entire class. 
This suggestion aims at emphasizing how enrichment 
of the bright child’s program is easier when the 
total context of the science program is rich. 

2. Expect and require bright children to know 
more than other children. Though there are usually 
certain understandings that most children in a class 
should know about topics being studied, there is no 
reason for limiting the knowledge of all children to 
an agreed upon minimum. If given the opportunity, 
the encouragement, and the time, bright children 
will acquire more knowledge. But they need help, 
too, in knowing where to get information and what 
is expected of them. Bright children ought not to 
be limited either to what the teacher knows about a 
particular subject. A mark of a good teacher is to 
find that her pupils are out-stripping her. They 
should be congratulated for it. 

3. Continually think of science as a kind of in- 
quiry that requires investigation in a variety of ways 
—experimenting, observing, talking with experts, 
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The three following reports by P. E. Blackwood, E. T. Hadlock, and D. A. Schaefer represent a 
selection of articles which will be included as a continuing series. 
new patterns, tested experiences, and provocative ideas for revising content and organization of 
courses and curricula in science. In the selection of articles for this series, emphasis will be placed on: 
(1) provisions for working with able students highly motivated in science; (2) sequential development 
of the science program, K-12; and (3) modernizing internal content of courses at all grade levels. 
Readers are invited to submit reports falling within the scope of the series, particularly if the 
reported efforts have been recently tested and evaluated. Bibliography should accompany manuscript; 
indicate also availability of course outlines, or materials for readers who may wish further information. 


The series will cover reports on 








reading, seeing films, etc. Science is investiga- 
tion through which knowledge about our universe 
is acquired. When teaching reduces science to in- 
quiry through any one source of information, then it 
is teaching that limps along. And the bright child 
will not be stimulated much at all. 

4. Provide opportunities for bright children to 
read a variety of books and use materials appro- 
priate to their interest and skill. Though books are 
just one source of information, they are an im- 
portant source. Let the bright children reach to the 
high shelf, if that is where the best or more difficult 
books are. 

5. Provide opportunity for bright children to 
study topics and problems of special interest in 
addition to what the class as a group is studying. A 
‘way to nurture real science interest or talent is to 
allow a child some free rein to study problems of 
consuming interest. In such a situation a child 
still needs much support and advice. The teacher 
may help him best by locating another person 
(student, teacher or parent) to help him with his 
immediate science interest. 

6. Plan special responsibilities to challenge and 
interest the bright children. This may be such 
things as calculating the relative humidity from 
available information about humidity and tempera- 
ture. It might be reporting on what holds a man- 
made satellite in its orbit; or why it will fall from 
its orbit; or writing a play or story based on scien- 
tific information. Sometimes the special responsi- 
bility will be just a one-time task. Sometimes it can 
be an on-going job which is a little too difficult for 
the average child to accomplish. Yet it is an im- 
portant and useful job to have done regularly. 
Such jobs may be: keeping a record of certain 
weather facts from the daily paper; measuring the 
loss of water by evaporation from a container; 
measuring the change in length of a stick’s shadow 
at a given time each day; finding “experiments” 
that relate to the study which someone can do for 
the entire group. These examples have meaning only 
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as they are thought of as things a little more diffi- 
cult than most of the children in a particular group 
would be expected to be able to do profitably. 
Science instruction for most children in most 
schools in the Nation will be carried on within the 
regular classroom for many years to come. In view 
of this realistic prediction, one negative suggestion 
will be given. In the elementary school, do not 
make the opportunity to engage in science activities 
or projects the reward for doing well in other sub- 
jects, or a reward for those who accomplish some 
pre-assigned task in order that they “may be al- 
lowed” to study science. This is a very difficult 
point to establish. An example will help. A 
teacher, as a general practice, should not say ““When 
you have finished your reading assignment, you 
may work with the magnets.”” Or “When you have 
completed your arithmetic problems, you can look 
through the microscope.” Or “If you learn your 
spelling words, you may wire the electric bell and 
batteries.” On the basis of such general practice, 
some children would never get the opportunity to 
do those things. Indeed there is some evidence 
that apparently disinterested children of real ability 
may have their dormant interest stirred through the 
very kind of opportunities that they may be des 
prived of if denied opportunities in science until 
other barriers are cleared. Opportunities for science 
experiences should be a part of the total plan so 
that all children will have such opportunities in 
the elementary school. Additional and enriched 


opportunities for the science gifted may be included 
as part of the total plan. 
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@ The MODERN Electrostatic Generator 


THE CAMBOSCO GENATRON serves not only for classical experiments 
in static electricity, but also for new and dramatic demonstrations that are not 
performable by any other means. It exemplifies a modern method of building 
up the tremendously high voltages required for atomic fission, for nuclear re- 


search, and for radiation therapy. 


Entirely self-exciting the GENATRON cracks into action at the snap of the 
switch—whose only function is that of starting the motor drive. 
charging method is employed. Hence, despite an output measured in hun- 
dreds of thousands of volts, no hazard is involved, for the operator or for the 


observers. 


An Output of 250,000 Volts—or More! 


THE CAMBOSCO GENATRON is designed to deliver, in normal operation, 
a discharge of the order of 250,000 volts. 
is based on many trials conducted under average conditions. 


That figure, a conservative rating, 


ditions, a potential difference of 400,000 volts has been achieved. 


Modern Design— *urdy con: 

struction and 
ever-dependable performance distin- 
guish the GENATRON from all elec- 
trostatic devices hitherto available for 
demonstration work in Physics. This 
powerful, ms rh potential source, reflect- 
ing the benefits of extensive experience 
in electrostatic engineering, has abso- 
lutely nothing but purpose in common 
with the old-fashioned static machine! 


NO FRAGILE PARTS—Durability was a 
prime consideration in the design of the 
GENATRON which, with the exception 
of insulating members, is constructed 
entirely of metal. 


The only pest subject to deteriora- 
tion is the charge-carrying belt, which 
is readily replaceable. 


NO TRANSFER BODIES—In all conven- 
tional influence machines, whether of 
Holtz or Wimshurst type, electrical 
charges are collected and conveyed 
(from rotating plates to electrodes) by 
a system of “transfer bodies.” Such 
bodies have always taken the form of 
metal brushes, rods, button disks or 
segments—each of which, inevitably, 
permits leakage of the very charge it 
is intended to carry, and _ thereby 
sharply limits the maximum output 
voltage. 


It is a distinguishing difference of the 
GENATRON that electrical charges, 
conveyed by a non-metallic material, 
are established directly upon the dis- 
charge terminal. The attainable volt- 
age accordingly depends only upon the 
geometry of that terminal and the di- 
electric strength of the medium by 
which it is surrounded. 


No auxiliary 


With ideal con- 








Unique Features of the 
CamboscO Genatron 


one Charges accumulate on, and dis- 


charge takes place from, the 
outer surface of a polished metal ‘‘sphere’’—or, 
more accurately, an oblate spheroid. 

The upper hemisphere is flattened at the pole 
to afford a horizontal support for such static 
accessories as must be insulated from ground. 
A built-in jack, at the center of that horizontal 
area, accepts a standard banana plug. Connec- 
tions may thus be made to accessories located 
at a distance from the GENATRON. 


CHARGE- To the terminal, charges are 
CARRYING conveyed by an endless band 
B L of pure, live latex—a CamboscO 

development which has none of 
the shortcomings inherent in a belt with an 
overlap joint. 


wwe er High voltage weg 
often require 

ate dims can be varied without tonenabtlising 

either of the operator's hands. 

That problem is ingeniously solved in the 
GENATRON, by mounting the discharge ball 
on a flexible shaft, which maintains any shape 
into which it is bent. Thus the discharge ball 
may be positioned at any desired distance (over 
a range) from the discharge ter- 
minal. 


BASE...AND Stability is assured by the 
DRIVIN — cast — base— 

where deep sockets are pro- 
MECHANISM vided for the flexible shaft 
which carries the discharge ball, and for the 
lucite cylinder which supports, and insulates, 
the discharge terminal. 

The flat, top surface of the base, (electrically 
speaking), represents the ground plane. Actual 
connection to ground is made through a con- 
veniently located Jack-in-Head Binding Post. 
The base of the Genatron encloses, and elec- 
trically shields, the entire driving mechanism. 


PRINCIPAL 


The overall height of the 
DIMENSIONS GENATRON is 31 in. Diam- 


eters of Discharge Ball and Terminal are, 
respectively, 3 in. and 10 in. The base 
measures 5% x 7 x 14 in. 











CAMBOSCO SCIENTIFIC COMPANY 


37 ANTWERP ST. °@ 


BRIGHTON STATION @ 


BOSTON, MASS. 


GENATRON, WITH MOTOR DRIVE 
Operates on 110-volt A.C. or 110-volt D.C. 
Includes: Discharge Terminal, Lucite 

Insulating Cylinder, Latex Charge- Carry - 

ing Belt, Discharge Ball with Flexible 

Shaft, Accessory and Ground Jacks, Cast 

Metal Base with built-in Motor Drive, 

Connecting Cord, Plug Switch, and Oper- 

ating Instructions. 


No. 61-705 











GENATRON, WITH SPEED CONTROL 
Includes (in addition to equipment item- 

ized under No. 61-705) built-in Rheostat, 

for demonstrations requiring less than 

maximum output. 

No. 61-708 $109.00 





No. 61-710 Endless Belt. Of pure latex. For 
replacement in No. 61-705 or No. 61-708 $3.00 
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This Is the Way We Do It 


By ELOISE T. HADLOCK 


Boynton Junior High School, Ithaca, New York 


This report was an entry in the 1957-58 STAR (Science 
Teacher Achievement Recognition) awards program. 


| eye purpose of this paper is to convince teachers 

of general science that a meager amount of labora- 
tory equipment does not necessarily hamper gifted 
students interested in gaining skill in scientific 
problem solving. It is further intended to show 
that improved laboratory work gives the students 
the satisfaction and insights that come from ex- 
periences with handling equipment and _ utilizing 
the scientific method. Thus we are encouraging 
more young people to consider careers in science 
and engineering. 

For some time the science teachers in our school 
had felt that our science curriculum was not suf- 
ficiently challenging to our groups of high ability. 
This opinion was shared by the mathematics depart- 
ment. In May of 1956, we carefully studied mathe- 
matics and reading scores obtained from the Iowa 
Basic Skills Tests and those obtained by a New 
York State School Survey Test in General Science. 
It was concluded that of 350 students in grade 
seven, there were 60 students who could profit by 
an enriched program in eighth-grade science and 
mathematics. The proposed program ! was outlined 
for two high ability groups of 35 persons. The stu- 
dents relayed the plans to their parents, who were 
encouraged to call the faculty and guidance depart- 
ment for further details. At the end of a two-week 
period, sixty of the students signed up for the 
course. 


Time and Materials 


The standard curriculum for grade eight was de- 
signed for a twenty-week term. To lengthen the 
course to forty weeks it was necessary for the stu- 
dents to be excused from Language Skills. 

Our laboratories are equipped with movable 
tables, but without gas, electricity, and water sup- 
plies at each table. The science storeroom which 
adjoins the laboratories was pressed into service, 


1 For further details on problem summaries or questions, direct in- 
quiries to Eloise T. Hadlock, author. 
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giving us six gas outlets, eight electric outlets, one 
hot water and two cold water connections. We 
have a total of three compound microscopes, and 
three triple beam balances. 


Methods 


No new units were added to the curriculum. The 
emphasis was on laboratory techniques, creative 
activity, critical thinking, and problem solving. A 
class of thirty students was subdivided into five 
groups. Group “A” learned to use microscopes, and 
to prepare temporary and permanent slides; Group 
“B” worked with measurements, learning how to 
use balances and became familiar with the metric 
system as applied to length, volume, and weight; 
Group “‘C”’ studied scientists and scientific methods; 
Group “D” surveyed career possibilities in the fields 
of science and engineering; while Group “E” 
worked on individual experiments, suggested by 
“Things of Science” and various science books. At 
the end of a two-week period, a test was given to 
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ideally suited 


for HIGH SCHOOL LABORATORIES 


The Nelson Model 921 High Vacuum-Pressure Pump is highly versatile and yet 
inexpensive, compact (102 x 13 x 12; 36 pounds) and rugged. Guaranteed 
vacuum of 0.01 mm of mercury, free air capacity of 24 liters per minute, and 
ultimate pressure of 50 psi. Features 4% HP motor, oil level sight-glass, unique 
single stage pumping chamber, non-sticking vanes, pressure gauge as standard 
accessory, and “Easy-Lift” handles. Nelson Pumps have been an accepted stand- 
ard for industrial and school laboratories for over 25 years. Price $104.00. 


Write for complete details on this and other Nelson Pumps. 


Geo. F. Neilson Vacuum Pump Co. 


2133 FOURTH STREET °* BERKELEY 10, CALIFORNIA 











each group and the students moved into a different 
group. The shifting from group to group continued 
until each student had experienced the five areas. 
The group change involved learning by doing to one 
of learning by reading, and then to another of doing. 
Each time the students moved to a different group, 
the student leader also changed thus giving oppor- 
tunities to develop leadership ability in each student. 

The class decided that there should be guest 
speakers representing the five major sciences. After 
polling the interests of their classmates, members of 
the group arranged for the speakers. [One speaker 
was Dr. Noah Kassman, a practicing physician in 
our community, and another was Dr. Hans Bethe, 
of Cornell University, who spoke on the source of 
the sun’s energy. | 

Another phase of the program was a study of 
science principles. Lists of suggested biological, 
physical and chemical principles were provided. 
Each student chose one for careful study, and later 
presented a report to the class. 

More than half of the members of the class pre- 
pared projects and exhibited them at the district 
Science Fair. One of the girls earned a First Award 
with her stained and preserved chick embryos. 


Results 


While participating in the program the students 
prepared bulletin boards, listed Nobel Prize winners 
in chemistry and physics, listed modern scientists 
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and their area of work, displayed collections, and 
took their projects to the elementary schools in the 
city where they explained them to members of the 
science clubs in grades four, five, and six. 

At present these students are in ninth-grade sci- 
ence class with the same classmates and the same 
science teacher of last year. The curriculum for 
them is that planned for other ninth graders, but 
with the gifted group taking more initiative in di- 
recting class activities through teacher-pupil plan- 
ning, preparing projects, attending lectures at Cor- 
nell University, watching television programs, and 
becoming the leaders in club programs. Four mem- , 
bers of the group have assigned themselves set hours 
in the science stock room to help teachers in the 
department. 

Both students and parents have been so favorably 
impressed by the program that two more eighth 
grade groups are participating in a similar program 
this year. Next year we will have four groups of 
eighth graders following the program. 

The high school science department plans to keep 
the sixty students separate from other students who 
have had a different background. It is hoped that 
since all are college-bound that their choice of 
electives will make it possible for them to remain 
with the same group of the past two years. Their 
records will be carefully noted and their choice of 
careers will be observed and followed up wherever 
this is possible. 
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CHICAGO USA STUDENT MICROSCOPE 
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writing is seen by ALL—AS YOU WRITE IT 
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Advanced Science for Gifted Students 


By DONALD 


Bettendorf Senor 


This report was an entry in the 1957-58 STAR (Science 
Teacher Achievement Recognition) awards program. 


T is the intent of the author to explain the 

nature and purposes of an advanced science 
course which was placed recently in our curriculum 
for gifted students. An attempt will be made to 
clarify the reasons for this course—for which there 
is no specific text—and explain some of the areas 
selected. The requirements for membership in this 
class, and some of the factors being considered on 
the basis of a current year’s work will b: covered 
as they may affect these requirements in the future. 
The ultimate plan is described briefly of the place 
for this course in the science program, for maximum 
utility to the gifted student, without elimination of 
the average student from the science program. 
‘ The fundamental problem in a course such as this 
proves to be the selection of material to be used; 
and this depends entirely upon the purposes of the 
course. The backgrounds and aptitudes of the 
students, the background of the instructor, and 
facilities available are additional limiting factors. 
Probably the most controlling factor is the philos- 
ophy of the instructor and the administration as it 
regards their goal for such a course. In this case, 
the expression of the administration was to allow 
complete freedom in the subject matter to be in- 
cluded, as well as in the student requirements to 
be established. 

To determine the material and the approach that 
might prove to be the most advantageous for stu- 
dents at higher levels, the author had the distinct 
advantage of working with science teachers from 
many areas of the United States while studying in 
an academic year program during 1956-7 at the 
University of Wisconsin. In trying to develop a 
composite picture of what was being done in the 
advanced type course, the somewhat disconcerting 
thought evolved that—there is really no con- 
sistency of opinion as to the type or purpose of such 
a course. It became almost as apparent to this 
writer that there is really no consistency of opinion 
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as to the primary function of our high school 
courses in chemistry and physics. Without a defi- 
niteness of purpose in these courses, it appears to 
this writer that there is really no reason to suspect 
that anything of a definite nature should result. 
This, in itself, constitutes a major weakness in sci- 
ence education. All of these considerations and 
observations ultimately indicated that most of the 
decisions regarding course content and course re- 
quirements would be primarily a matter of instruc- 
tor responsibility. 


Student Characteristics 


The following information was compiled on the 
students: the group was small and highly select, 
and were all college-preparatory students. Each of 
the five initial members of the course had taken 
a course in chemistry, and two had taken a course 
in physics as well. All had taken work in inter- 
mediate algebra, and one was enrolled in physics 
as well as advanced science. On the basis of men- 
tal ability tests, achievement tests and academic 
records, the students were classed as superior. 
There was a great deal of uniformity, therefore, in 
mental level but only some uniformity in their back- 
ground. 

Courses Considered 


The special subject course, as well as the special 
interest course, was ruled out. The special interest 
course—such as electronics, photography, or astron- 
omy—was judged to be more a matter of student 
preference than student aptitude. If such a course 
was to be used for gifted students, it was judged 
that more uniformity of background and interest 
would have to be in evidence than was indicated by 
the available information. The special subject 
course—such as qualitative analysis, quantitative 
analysis or organic chemistry—was_ eliminated 
largely due to what might be considered a some- 
what prejudicial attitude on the part of the author. 
A course such as qualitative analysis, or organic 
chemistry is usually employed at the high school 
level for one of two reasons. Either it is an attempt 
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to supply the student with sufficient information 
and techniques to completely by-pass the same 
course on the college level; or it is reasoned that 
the student may take the same course again and still 


gain a maximum of value. This writer subscribes 
to neither view point on the basis of the following 
opinions: (1) That high schools in general cannot 
supply courses under high school limitations that 
will actually insure a high enough degree of student 
comprehension to allow the students to skip the 
corresponding college course without later difficulty. 
Ordinarily the short laboratory periods, general lack 
of student time, study habits that are generally not 
intensive enough, and lack of facilities would make 
the degree of comprehension desirable a highly im- 
probable result—even if instructor background 
were specialized enough to insure accurate informa- 
tion being transmitted. (2) On the other hand, 
with students of very high basic ability, the neces- 
sity of total repetition of the same courses on the 
college level is nearly as unrealistic a viewpoint, if a 
maximum of value is to be gained from student time. 


Selected Course Purposes and Characteristics 


On the basis of the preceding information and 
opinions, the following plans and goals were formu- 
lated: 


1. The course should better prepare these students for 
transition to college, and the expected college study 
habits. 

2. It should be challenging to the level of student in 
the course. It should be as quantitative as the 
background and aptitudes of the students will per- 
mit. 

3. Because of lack of complete uniformity of college 
plans, it should provide students with background 
which is likely to prove applicable to various future 
science plans. Introduction to newer concepts, to 
probability instead of certainty etc., should make 
for more complete comprehension when these as- 
pects are again encountered. 


PHOTO BY RAY E. WHITE, QUINCY, ILL. 
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4. Introduction to experimentation of a research na- 
ture should be of a much more realistic nature than 
the regular 50-minute verification type in regular 
courses. Research project to be required of each. 
This should allow somewhat for interest difference. 

. The course should show vividly the interdepend- 
ence of the sciences and mathematics; and every 
attempt should be made to show the students 
where each area might be encountered in further 
study. 


U1 


6. Scientific theory, past and present, should be 
developed from a logical and historical basis and 
should indicate how each is dependent upon the 
evidence available at the time. Spectroscopy and 
its effect on atomic structure theory should afford 
an excellent opportunity. 

7. If possible, the course should provide the students 
with ‘specific tools or methods which will be of 
service to them regardless of their particular area 
of future study. The Factor Method, or dimen- 
sional analysis method is equally applicable to 
quantitative chemistry, physics or biology. 

8. It should be flexible enough so that alterations 
can be made, if it becomes apparent that the 
material is too difficult, or if it is obviously not 
in accord with the capabilities, interests or future 
plans of the participants. 


Course Content 


Since space will not permit complete discussion 
of each area selected in the course, the following 
plan of presentation will be followed: Only a few 
of the specific areas covered will be discussed in 
detail.' Attempted generalizations will be made 
for the areas not discussed in detail. 

As the class began, the first week was used 
primarily in orienting the students to the newly 
planned course, acquainting them with the refer- 
ence college texts and materials to be used, and dis- 
cussing the requirement of an accompanying re- 
search project to be included as a part of the course. 
Numerous lists of projects were distributed, slides 
of projects at the National Science Fair (1956) 
were shown, and each student was aided in what 
is probably the most difficult part in beginning 
project work—the selection of a project in which 
the student has interest, and which has some 
potential from an experimental standpoint.* 

Each student was required to have a slide rule. 
By the end of the first two weeks, each member of 
the class had obtained a rule of the trig or log-log 


1 For those interested in a complete detailed table of contents and 
references, the author will furnish copies on request. 


2 List and description of projects chosen will be furnished by author 
on request. 
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type. The study of the slide rule in this group was 
approached through an understanding of the theory 
of construction of the rule, and not just its manip- 
ulation. Where it was possible, the students 
predicted the mode of construction of the various 
scales on the basis of a short review of the use of 
logarithms. In this way, both the theory of con- 
struction and the mastery of manipulation of the 
C, D, A, B, K, L, 8, T, ST, CF, DF and inverse 
scales were achieved. Problems in the rest of the 
course were then set up so that one series of opera- 
tions of the rule would give the answer; and, three- 
place accuracy became the norm. With the natural 
increase of confidence resulting from continued use 
of the slide rule each student became very pro- 
ficient in the computations. 

In problems of chemistry, problems involving 
forces, energy etc., a maximum of emphasis was 
placed on the understanding of dimensions and 
units. With the use of the factor, or dimensional 
analysis method of problem solving, it soon became 
apparent to the students that, not only was it prac- 
tical to place such importance on correct units, but 
in most cases it was an automatic check on the 
validity of the results. The work involving molar- 
ity, equivalents, normality, pH and series or equi- 
librium reactions was approached from the factor 
stand-point with the emphasis on handling of units. 
From equilibrium reactions, equilibrium and ioniza- 
tion constants, ion and solubility products, the 
general theory of qualitative analysis was_in- 
troduced, and a few examples of selective precipita- 
tions carried out by demonstration and student 
experiment. 

During the second semester, the work was 
planned to relate the discoveries and theories of 
the physicists with the observations of the chem- 
ists; and, to show the necessity for the work of both 
in present-day biological studies. Then, it was 
shown that the language which binds all of the 
sciences together is that of mathematics—so that 
the necessity for an understanding of and tolerance 
for the whole is required, in addition to a great 
accumulation in a narrow area. In each case where 
a presentation of a theory is involved, the approach 
was one of “What evidence leads to this possible 
explanation?’’ Where the background in mathe- 
matics will permit, the procedure will be to show 
historically and mathematically the development 
of theories regarding the mass and charge of sub- 
atomic particles, and of the atom itself. In con- 
nection with the study of this evidence, an intro- 
duction to the laws and formulations for electro- 
statics and electromagnetics is included, in order to 
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understand the evidence. The work of Thomson, 
Millikan, Rutherford, Bohr, Planck etc., are con- 
sidered from a qualitative and quantitative basis— 
though much consideration of the quantum theory 
must remain outside the realm of high school study. 

From the work of spectroscopy, an introduction 
to the concept of energy levels—sub-shells, s, p, d, 
and f electrons—and to the applications this has 
to the chemical and physical properties of the ele- 
ments—is given. With some success here it should 
be possible to explain magnetic properties of some 
metals, to clarify some of the confusing character- 
istics of the transition elements; and, in general to 
show that the periodic table—properly interpreted 
—constitutes a powerful academic tool. 

Toward the end of the course, the purpose is to, 
show by over-all considerations, as well as by spe- 
cific examples, the dependence of modern biological 
research upon the acquisition of a background in 
mathematics, physics and chemistry. Illustrative 
studies of electron microscopy, biochemistry, X-ray 
diffraction studies, and present research into the 
nature of metabolic processes, differentiation, the 
Krebs cycle, and the nature of sight or nerve im- 
pulses should aid in erasing some of the erroneous 
thinking which identifies present-day biology as a 
library science course, or as a collector’s quasi- 
science which is purely descriptive. As one whose 
primary interest is in physics and chemistry, this 
writer must admit to a similar viewpoint before 
being privileged to work under two research biolo- 
gists in Wisconsin. This attitude, held by too many 

(Continued on page 286) 
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STANDARD MICROSCOPE at 
SCHOOL BUDGET PRICE! 


Dollar for Dollar, B&L Matches the Lowest Price; 


Feature for Feature, B&L is Miles Ahead! 





@ STANDARD OPERATION Separate coarse and fine adjustments . . . students learn cor- 


rect microscopy from the start . . . nothing to unlearn later. 


@ FULL STANDARD SIZE Stable, sturdy for years of daily use. Students learn on a stand- 


ard microscope, designed for comfortable, natural posture. 


@ NEW FINE ADJUSTMENT 1.5mm travel; 0.25mm tube travel per knob revolution 


... easier, more precise focus. 


e@ NEW 43X OBJECTIVE Higher resolution (0.55 N.A.). Better image quality: flatter, 
distortion-free field; higher contrast. 


e@ NEW STAINLESS STEEL FOCUSING SLIDE Less friction, less wear. 
e@ NEW PREFOCUSING GAGE Faster, easier focus . .. saves instruction time, reduces 


damage to objectives and slides. 





SERIES ST MICROSCOPES...STANDARD SERIES STA MICROSCOPES include interme- 
TEACHING Standard laboratory microscope stand; diate models for use by students in college and nurses’ 


large stage; separate fine and coarse focusing; 10X eye- training courses, and advanced models for instructors. 
piece; double nosepiece; color-coded objectives: 10x, Features include Rotosphere ball bearing nosepiece, 
0.25 N.A. and 43X, 0.55 N.A.; prefocusing gage; disc laboratory-type objectives, and provision for mechani- 
| diaphragm; Optilume illuminator or mirror ... $117. cal stage and substage condenser ........ From $158. 


See For Yourself in ‘ 
FREE DEMONSTRATION! 


BAUSCH & LOMB OPTICAL CO. 
78033 St. Paul St., Rochester 2, N. Y. 


a [_] Please schedule an obligation-free demonstration of new 


Mail Coupon Today! 


B&L ST Microscopes at my convenience. 


[_] Send me informative folder D-1074. 


BAUSCH 6 LOMB (gj ee 
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PROJECT “PAPER DRIVE” 


By ROBERT S. JAQUISS 


General Science Instructor, Seward, Nebraska, Public Schools 


ARLY in my first year of teaching I suddenly 
came to the realization that we needed some 
project work to do in the General Science classes. 
Since biology is required here in the sophomore year, 
it is not included in the General Science curriculum. 
In order to give the students an opportunity to show 
individual creativeness and also to give them an 
opportunity to concentrate some of their effort in a 
field of their own choice, it was decided to prepare 
scrapbooks. Accordingly, five topics of interest 
were chosen. These were: Birds, Mammals, Fish 
and Reptiles, Insects, and Plants. After becoming 
organized, we began a frenzied hunt for material. 
Friday became our special day. On alternate Fri- 
days, we would discuss the current science paper 
and work on Scrapbooks. 

The continual problem was the lack of material. 
In spite of this handicap we finished up the year 
with five, County Blue Ribbon Scrapbooks. The 
three sections of General Science each had from 
two to five students working on the same scrapbook. 
One group made the cover, another arranged the 
inside pages, while another group completed 
work of binding the books. Each group mounted 
their own material on pages. It is fascinating to 
watch a work like this plod along, at times seeming 
hopeless, and then seeing it to completion. 

We obtained most of our scrapbook material from 
current and past-dated magazines. It is my opin- 
ion as a teacher that one of the great but too-little- 
used resources in education is the current magazine. 
These sources with their pictorial beauty and ex- 
cellent technical reproduction present accurate de- 
tails of current topics, and supplement the text- 
book in many ways. To be sure educators have 
said, “Keep a picture file.’ Many teachers do. 
But, this takes a lot of work and, particularly, time 
on the part of the teacher. 

As an example, our textbook contains some ex- 
cellent diagrams of an underwater caisson. But 
there is not a picture of one in actual operation. 
(After all, there is a limited amount of space in a 
textbook, and something has to be left out.) This 
year when we were studying the General Science 
unit on water, I came across a copy of a magazine 
with the story of the closing of the Dutch dikes 
after a period of floods. The operation was done by 
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floating a huge caisson into the water at high tide 
and then sinking it in position. The same magazine 
carried pictures of cleaning out the silt that ac- 
cumulates in an underground reservoir. We were 
able to make use of these illustrations in class dis- 
cussion. 

Pictures such as these are a valuable asset in 
teaching. Why not then let the students help in 
finding such items, and in building up a picture file 
for the school. In our project, the “file” took the 
form of scrapbooks. 

In order to have material from which we could 
make selections, we decided on a paper drive. A 
paper drive sounds like a lot of work for everyone 
concerned. It is. We began in the fall to collect 
paper every Saturday. The town was divided into 
districts and groups of friends were assigned to 
cover the territory. The students called from door 
to door, collected the papers and magazines and 
piled them on the curb. Later other students 
loaded the material in a trailer, and took it to a 
garage for sorting, bundling, and storage. 

Each Saturday we picked up almost a ton of ma- 
terial (worth about $8.00 a ton), for the scrapbook 
“file.” After school the students would come to the 
garage and sort the material according to the sub- 
jects selected. In later classes, we added new sub- 
jects to the scrapbook and also made sub-divisions 
of the topics. The new subjects were: Rodents, 
Furbearing Animals, the Deer Family, Prehistoric 
Monsters, Garden Flowers, Wild Flowers, Trees, 


Blue Ribbon Scrapbook 
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Game Birds, Game Fish, Tropical Fish, Atomic 
Energy, Nursing, Medicine, Drugs, Airplanes and 
Automobiles. 

One of the results from the paper drive was com- 
pletion of one set (and several partially complete 
sets) of the “‘World We Live In” series from Life. 
We have the bound volume of the series in our 
library, and these sections will be individually 
bound, other material added, and available. 

The parents cooperated also, and willingly al- 
lowed the students to participate on Saturday morn- 
ings, and sometimes in the afternoon. Do not be 
mistaken, there is much work involved in a paper 
drive. The students did almost all of it, and with a 
minimum of supervision. They planned it. They 
carried it out by using a lot of stick-to-it-ness, and 
by doing their own chores at another time which 
they might have used for leisure. 

For our class, the scrapbooks and paper drive 
have been worthwhile projects, because: 


1. The pictures and articles collected went into 
scrapbooks in organized form for future reference. 

2. Money was added to the class treasury. (It 
was actually a class project.) 

3. Students learned to take responsibility, to or- 
ganize their activities and to work together coop- 
eratively. 

4. The students enjoyed the project, and it stim- 
ulated many discussions on the topics. 

5. This teacher enjoyed it, too, for it gave him 
opportunity to know the students on other than a 
classroom basis. 

6. This class project gave the students something 
of interest to discuss in the Freshman class meetings. 
Bills were submitted to be paid, and voted on by 
the class group. The project was handled very 
scientifically. 


The paper drive helped all of us in many intangi- 
ble ways, and everyone enjoyed the experience. 
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SEMI-MICRO 


WACO APPARATUS 


Wilkens-Anderson has earned its place as specialist 
in Apparatus for Semi-Micro chemistry . . . through 
the years authors have looked to us for the pieces 
which made their Semi-Micro text books and manuals 
so successful and easy to use! Seven text books now 
show WACO S-M apparatus! 


WEISBRUCH-WACO 
Reagent Bottle Tray 





According to 
SEMI-MICRO LABORATORY EXERCISES 
In High School Chemistry, by Fred T. Weisbruch. 


Holds complete set of student reagents in WACO 
Reagent Bottles, in rows. Made of hard maple and 
birch, a permanent piece used many years. Size 
12x 104%x1% inches. Without bottles, $3.25 each 
... in dozen lots $2.95 each. Specify Cat. No. 10490-1. 


HAND FINISHED SPATULAS 


Perfectly shaped spatulas for Semi-Micro 
Qualitative and Organic Chemistry. WACO 
Monel Spatulas are nicely balanced, perma- 
nent pieces. Glassware breakage is reduced, 
as scratching is eliminated. 

No. ST-7027. WACO Monel Spatulas 175 
mm. long. Slightly dished tip to hold 
crystals. $3.10 per doz., $24.00 per 100. 


At the price, WACO Spatulas 
class as “‘Non-Returnables!” 


WRITE TODAY FOR 2 

FREE BROCHURES... 

* Complete Catalog WACO 
Semi-Micro Apparatus, 
Vol. ST-1. 

* Listing of S-M Apparatus 
according to SEMI-MICRO 
LABORATORY EXER- 
CISES In High School Chemistry, 
Fred T. Weisbruch. 
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Chemistry 


Securing Free Materials 


By C. W. OWENS, N. R. Crozier Techincal High 
School, Dallas, Texas 


Free Reagent Bottles. WHospitals are willing to 
give to science teachers the glucose bottles used in 
intravenous injections. These bottles are calibrated 
and by removing the label, the metal band and the 
rubber stopper, they may be utilized as excellent 
reagent bottles. The neck has threads, and a screw 
cap the size of the neck can be easily fitted. 
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DRIP BULB 


CUT HERE 





METAL SEAL 
RUBBER STOPPER ANP TUBE 





LABEL 


—WIRE HOLDER 


RUBBER FITTING 
] PLASTIC SLEEVE 








HYPODERMIC 
NEEDLE 


Plastic Delivery Tubes. The I. V. tubes which 
are used in intravenous injections make excellent 
delivery tubes. They are not as good as glass but 
can be used in many experiments since they are 
made of polyethylene plastic. By removing the 
bulb and the plastic tip they are useful. 
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Cure for Hard-to-Dry Glassware 
By ROBERT G. DOTY, Canby, Oregon, High School 


An apparatus for drying glassware is easily 
adapted for use in a high school laboratory. As 
shown in Figure 1, the apparatus consists basically 
of a pipe cap, a pipe plug, and two pieces of small 
pipe. Sizes are not given as they will be determined 
by the available supports. The modification in 
Figure 2, is supported on a steam boiler stand; 
however, a ring stand with suitable ring supports 
would serve well. 

In use, the apparatus is supported over a heat 
source (bunsen burner or hot plate), and the side 
pipe is connected to a small compressor by a length 
of rubber tubing. The hot air in the center chamber 
is driven out the vertical pipe and will dry a test 
tube in less than ten seconds. Taking up very 
little space and allowing no clutter, it is ideal for 
use of laboratory students. The cost is about $2.00, 
and it is more effective for drying graduated cy- 
linders, erlenmeyer and florence flasks than the 
“towel-stuffing’’ method. 
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Figure 1 


A is the pipe cap; B is the pipe plug; C and D are the two 
pipe extensions. D is about 10” long and has a hole drilled 
in it about 1” from the upper end. In our model, both C and 
D %" inside D. 
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Figure 2 


Completed Apparatus in Use 


Physics 


Demonstration Experiment on 
Parallel Forces 


By DAVID T. SMITH, Catalina High School 
Tucson, Arizona 


The demonstration experiment described on paral- 
lel forces has student appeal in its element of sus- 
pense, as well as its ability to afford a clear picture 
of a solution to the problem of the center of gravity 
of a non-uniform plank. A wedge-shaped board 
is constructed from a two-foot scrap (2” x 4’’), and 
the board end is weighted by adding a shot in holes 
plugged by corks. The apparatus is completed by 
securing a screw-eye at each end and a perforated 
strip of sheet metal along the top. (A suitable 
strip can be “borrowed” from an Erector set or 
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from a sheet metal or heating concern.) (Fig. 3.) 

By Newton’s third law, the force of the bat on 
the spring balance supporting each end is equal in 
magnitude and opposite in direction to the force 
of the balance on the bat. The total force of the 
bat (by gravity) then is the sum of the forces 
read on the spring balances at the ends, F, + Fo. 
This is the force (weight) acting at the center of 
gravity. 

By considering the bat to be pivoted at one end 
(select say, F,) then the sum of the clockwise 
torques must equal the sum of the counter clock- 
wise torques or the bat will rotate (Newton’s first 
law) until torques are balanced. Using this re- 
lationship then, the product of the force at the free 
end in dynes, by the length of the bat in centi- 
meters will equal the product of the weight of the 
bat in dynes by the distance from the pivot point 
to the center of gravity in centimeters. 


F, ] 
au: |S —— =(F, + F:) X X (dynes/cm) 
(dynes) (cm) 


Solving for X: 


F, < 1 (dynes/cm) 











t= Ft 
)) ~ 2 
) 
Fy (Fi + F2) F2 
9 -0= 5-1 SS ee SS es 
Figure 3 


After setting the experiment for all this, and 
making the required computation of the location 
of the center of gravity, hook a third spring balance 
loosely to the perforated strap at the spot selected, 
and with two scissors simultaneously cut the bat 
from the supports at each end. Leave the bat 
suspended horizontally by the single spring balance, 
and take the reading, which has already been 
established by the experiment. 








“talented [science] pupils 
should be identified not later than the 
seventh grade, and should be encour- 
aged to continue with advanced courses 
through high school and college.” 


recommended by the National 
Association of Secondary 
School Principals at its 1958 
convention 





HOW TO DO AN EXPERIMENT 


— a student handbook 
by Philip Goldstein— 


is intended to help you encourage these 
capable students. Designed to rouse 
them to inquire, to encourage them to 
explore, and to equip them for future 
science courses, it supplies the informa- 
tion they need to work independently— 
from the inception of an idea to the re- 
porting of an investigation. 


Its logical, step-by-step development of 
material and its clear presentation make 
it literally self-teaching. It offers such 
material as: help in conducting science 
investigations (choosing problems, pre- 
paring work, recording observations, 
analyzing data, writing reports, etc.); 
specific suggestions for experiments; 
guidance in preparing for science fairs; 
information directed towards prepara- 
tion for competition in national science 
talent searches. 


Why not place copies of How to Do an 
Experiment in your science classrooms 
now? ($2.60 list. Usual school dis- 
counts. ) 
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CENCO, for 
secondary teachers... pamphlets listing apparatus and 
supplies needed for demonstrations and experiments in 
science courses. 
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Teaching with NEW 


WARP’S REVIEW- 
WORKBOOKS 


The four SCIENCE REVIEW-WORKBOOKS, although they cost 
pennies per pupil, (as little as 45 cents per book in lots of 100 or 
more) will bring new zest and life and lastingness to your 5th, 6th, 
7th, and 8th Grade Science classes or they will not cost you a 
penny. 


We invite you to try them for ten days. You be the judge. If 
they don’t add something valuable to your classes in the form of 
heightened interest, retained facts, greater depth and perception, 
return them—you will not owe us a cent. 


So do send today. Send no money. Merely tell us how many 
Science pupils you teach and in what grades. We will do the rest. 


The importance of Science in the world around us makes it a 
solemn obligation on every teacher's part to teach her pupils 
Science as effectively as she can. 


WRITE FOR 
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In carrying out the theme—ScieNce 
EDUCATION FOR AMERICA: AN Ap- 
PRAISAL AND A Look AHEAD—the sev- 
enth annual convention of the National 
Science Teachers Association will fea- 
ture programs about science education 
in Europe, Russia, Latin America, the 
Orient, and the United States. The 
convention will be held at the Ambas- 
sador Hotel in Atlantic City from 
Tuesday, March 31 through Saturday, 
April 4, 1959. 

Six of the sessions have been de- 
veloped in logical sequence so that each 
program will be related organically 
to what has preceded, and to what will 
follow. The first two general sessions 
are expected to yield a description and 
appraisal of science programs outside 
the United States. Foreign students 
and eminent scientists will appear. 

The third general session will present 
American science programs from kin- 
dergarten through twelfth grade. Be- 
cause of the widely varied activities 
in different parts of the country, it 
has been decided to include programs 
for three kinds of school categories: 
(1) a metropolitan system, (2) a 
county or suburban system, and (3) 
a small school system. 

Areas of particular significance in 
American science education have been 
selected for intensive investigation in 
two series of parallel sessions. They 
include current efforts in curriculum 
redesign at all levels, working with 
students that have intense interest 
and special ability in science, working 
with students of limited interest and 
ability, summer programs for science 
students, reading and the science pro- 
gram, administrative and _ organiza- 
tional problems, and teacher training. 

The final session in the series is “The 
Look Ahead in American Science Edu- 
cation.” Based on the five preceding 
programs in the sequence, it will sug- 
gest guideposts for further develop- 
ment and improvement. 

In addition to the logical develop- 
ment of the convention theme, there 
will be other interesting program 
items. A series of six teaching dem- 
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onstrations should be of particular 
interest to classroom teachers. These 
will cover primary and intermediate 
elementary grades, junior high gen- 
eral science, and senior high biology, 
chemistry, and physics. 

The “Here’s How I Do It” sessions 
have been scheduled for all three days 
of the convention. This response to 
popular demand will enable each con- 
vention attendant to take in all or se- 
lected parts of three different sessions. 
There will also be 15 to 20 Curb- 
stone Clinic discussion groups. 

With more space available for ex- 
hibits than at any previous NSTA 
convention, the annual Exposition of 
Science Teaching Aids will offer the 
largest array ever of new textbooks, 
laboratory apparatus and furniture, 
and other facilities. 

Meetings for supervisors are being 
planned as an integral part of the con- 
vention program this year. Principal 
sessions will be held on Tuesday and 
Wednesday, March 31 and April 1. 

Five meal functions have been 
scheduled during the convention. There 
will be a luncheon for supervisors on 
Tuesday, the annual luncheon spon- 
sored by NSTA’s Business-Industry 
Section on Thursday, and the New 
Jersey Science Teachers’ Association 
luncheon on Saturday. The annual 
banquet will be held on Friday eve- 
ning, at which time newly elected of- 
ficers and regional directors will be 
introduced. The NSTA Life Mem- 
bers’ breakfast is scheduled for Sat- 
urday morning. 

The General Program Committee 
headed by Miss Helen E. Hale of the 
Baltimore County, Maryland Schools 
includes: Dr. R. Will Burnett, Pro- 
fessor of Science Education, Univer- 
sity of Illinois; Mr. Robert H. Carle- 
ton, Executive Secretary, NSTA; Dr. 
Elmer Easton, Dean of The College 
of Engineering, Rutgers University; 
and Mrs. Florence Gardner Seward, 
West Orange, New Jersey High School. 

Also, Dr. William H. Gregory, Spe- 
cial Assistant in Science, Philadelphia 
Public Schools; Dr. Alfred Saseen, 











Superintendent of Atlantic City 
Schools; Dr. Walter A. Thurber, Pro- 
fessor of Elementary Science, Cort- 
land, New York Teachers College; Dr. 
Herbert A. Smith, President of NSTA, 
University of Kansas; and Mr. How- 
ard B. Trombley, Caldwell, New Jer- 
sey High School. 

Dr. Hugh Allen, Jr., Science Edu- 
cation Professor at Montclair State 
Teachers College, and Mr. Harry A. 
Young, chairman of the science de- 
partment, Atlantic City High School, 
share responsibility as co-chairmen 
for local arrangements for the con- 
vention. They and their local com- 
mittee are making plans to accommo- 
date well over 2000. 

Hotel reservations should be made 
as early as possible. Write directly 
to the hotel; be sure to mention the 
NSTA convention and give expected 
arrival and departure times. You can 
save on rates by doubling up, two or 
three to a room. You must make 
such arrangements in advance, how- 
ever; neither the hotel nor NSTA can 
assume responsibility for making these 
assignments. 





. 

Miss Helen E. Hale, Chairman of the 
General Program Committee for the 
Atlantic City Convention, is supervisor of 


science and mathematics in the Baltimore 
County, Maryland Senior High Schools. 
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This full-size, American-made Testa G-3 Micro- 
scope gives your students — not 1, 2, or 3—but 
literally hundreds of different magnifications. 
The triple divisible objective offers a choice of 
3 objectives, at a fraction of the cost of a 
turret model. Telescopic draw tube may be 
extended to increase the power of any lens 
combination. Finest achromatic optics assure 
brilliant field. Rotating 6-aperture diaphragm 
disc. Plano-concave mirror. Huygens 12X eye- 
piece. Dual control rack and pinion focusing. 
A fine optical instrument at a remarkably 
low price! 


Write for Catalog on complete 
line, including Models to 725X. 


ESTA smanuracturine co. 


Dept. ST-9 — 10122 East Rush Street, El Monte, California 
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in any activity that requires use of these tools. It 
means that a high school graduate who has not 
learned a great deal of mathematics—not had, but 
learned—cannot enter any of the mathematical 
sciences. 

Fifth, we know that there is far too much to be 
learned to waste any time. The experimentalist, 
Oliver Lodge, once remarked that he would have 
liked to have been a theoretical physicist, but that 
he didn’t find out about it until he was 18 years old, 
and of course it was then too late to start. He 
lacked the necessary mathematical background. 

Out of all of this there emerges a picture of a 
way in which we can indeed use our knowledge of 
current science to improve science teaching. 

First of all, if we are to teach science and to pro- 
duce scientists, we must produce a climate of opin- 
ion that is favorable to intellectual achievements— 
all intellectual achievements. Since this means try- 
ing to change a dominant characteristic of our cul- 
ture, it will not be an easy task, but one that must 
be performed if we want more genuine science in 
the United States. 

Second, we can try to give our able children the 
intellectual tools that they will need. This means, 
generally speaking, less emphasis on ‘“‘togetherness”’ 
and more emphasis on reading, writing, and arith- 
metic. Specifically, it means that those children 
who are to be successful in any area of intellectual 
work must have a well planned and comprehensive 
program throughout their school life. They should 
learn algebra in the seventh grade and elementary 
calculus by the end of high school; they should 
study at least two foreign languages for between six 
and twelve years each; they should read books by 
the carload, and write essays by the hundreds. All 
of this is not to make them scientists, but to make 
them educated so that they can pursue science. 

Third, if we can indeed succeed in producing a 
climate favorable to intellectual activities, if we 
can indeed produce educated children, then we can 
try to teach them some science. But this then 
means that the teachers are going to have to under- 
stand science. So long as the teacher talks about 





“B G” BIOLOGY WHEEL PACKETS: William S. Green, biology 
teacher at North High School, Denver, Colorado, reports a 
number of inquiries about materials discussed in his 1957 
STAR entry, “Biology Students and Critical Thinking” 
(STAR Ideas in Science Teaching, NSTA publication, $1). 
Mr. Green is currently making up a limited number of 
packets to contain a sample of the wheel, study sheets, test, 
and directions for use. He plans to supply these to teachers 
at a nominal cost. Write to: William S. Green, 1133 Hud- 
son Street, Denver 20, Colorado. 
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“laws of nature” instead of calling those so-called 
laws what they are, namely, hypotheses whose truth 
cannot be established in any absolute sense; so long 
as he tells the class that electrons are things instead 
of explaining that they are concepts; so long as 
each generation of Americans thinks that science is 
carried on only or even mainly in the laboratory, 
whereas most of it is actually carried on in the head, 
we cannot produce an appreciably large number of 
good scientists. 

Now the nature of facts, concepts, and theories 
is difficult to teach and difficult to understand. 
Children, like adults, find it easier to deal with the 
concrete than with the abstract, easier to study 
things than ideas. Perhaps children cannot deal 
with such a complicated area of learning as science. 
I am a college teacher and I am not even a teacher 
of education. Perhaps, through ignorance, I under- 
estimate the difficulties of teaching children. As a 
matter of fact, I am sure that I know comparatively 
little about the subject. Nonetheless I believe that 
many of us seriously underestimate the ability of 
children to handle complicated and abstract ideas. 
My long-standing feeling on this matter was con- 
firmed by some experiences during this present 
academic year, during which I have been teaching 
sixth graders on an experimental basis. The stu- 
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dents in this class run the whole spectrum of abili- 
ties, but include several very bright ones. What I 
am trying to do is to teach them science—not about 
sewing machines and typewriters; not what the 
atomic weight of chlorine is on a basis of our pres- 
ent hypotheses, but what the hypotheses are, where 
they came from, and to what extent they are valid; 
not how high a Sputnik is, but how to calculate why 
we believe it is that high on a basis of astronomical 
theory; not that electricity runs along a wire, but 
why it is useful to assume that it does; not that 
Benjamin Franklin flew a kite, but that what he 
did in his head was terribly important. 

Not being limited by any predetermined curric- 
ulum, I range where I please in this teaching. 
These eleven and twelve-year-old youngsters are 
able to attack such a sophisticated question as 
“How do we know the earth is round?” and come 
up with the right answer, namely, that we do not. 
And the most striking thing about this experience 
is that I find it difficult to reach a level of sophistica- 
tion where at least a few of these children cannot 
follow me. 

In discussing the importance of clearly defining 
the terms one uses, I must do so with the anticipa- 
tion that they will nail me within a few minutes for 
hinging one of my arguments on an undefined term. 
If I chide one of them for using a circular argu- 
ment in defining a term, it is with the knowledge 
that one of them will shortly thereafter catch me in 
a circle from which I can not escape. 

In brief, on a basis of this limited experience, I 
can not accept the premise that anything is too 
sophisticated to be taught to children, at least of 
this age. But the teacher is going to have to know 
the subject matter well, and is going to have to have 
the facility to say “I don’t know” or else live a 
life approaching utter frustration. : 

Finally, if we really want to produce scientists, 
we must try to seduce that bright and imaginative 
young dreamer in the back row away from some 
other intellectual career. We must get his nose on 
the grindstone; and if he won’t keep it there, devote 
your energy to some more promising recruit. 

If you can convince him that, despite the TV ad- 
vertisements, it is not science that is proving which 
cigarette does the least damage, not science that is 
designing longer and wider automobiles, or design- 
ing rockets; if you can convince him that working 
fifteen hours a day can be more fun than anything 
else, that man as a species is a tool-making animal, 
but that only a very few of the species have the 
privilege of seeking to understand: then you may 
very likely help produce a scientist. At least you 
will not be preventing him from becoming one. 
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The Educational Film in 
The Teaching of Science 


By HERBERT A. SMITH 


University of Kansas, Lawrence 


EACHERS are indispensable! Of course; teach- 

ers have always known this but with growing 
emphasis on education by television, it is perhaps 
a significant time to look at the classroom teacher’s 
role in the use of audio-visual aids. Some of the 
most extensive research on any visual aid has per- 
tained to educational films. The results are con- 
clusive in terms of assigning an extremely important 
role to the teacher. 

What are some of the findings of research on the 
use of films which have important implications for 
the classroom? There are a relatively large number 
of research studies which relate to some aspect of 
educational films, but perhaps the most significant 
findings relate to the manner of film use. Studies 
by Wise, Wahl, and Miller;' and by Anderson, 
Montgomery, and Smith;* as well as many others, 
have all underlined the importance of this factor. 
An inescapable conclusion is, apparently, that the 
manner of use determines to a considerable extent 
the outcomes that one may expect. 

If the foregoing conclusion is correct, and it 
seems firmly established, the implications for teach- 
ers using this aid are many. It means that teachers 
will not present films that they have not previewed 
to their classes. How can one know the contribu- 
tion to be made by an unknown aid? Obviously, 
the quality and appropriateness of films vary. 


1 Miller, Paul F.; Wahl, Edwin E.; and Wise, Harold E. An 
Evaluation of the Effects of Using a Planned Introduction with Sound 
Motion Pictures in General Science Classes. Lincoln: University of 
Nebraska Press, 1946. 

2 Anderson, Kenneth E.; Montgomery, Fred; and Smith, Herbert A. 
“Toward A More Effective Use of Sound Motion Pictures in High 
School Biology.”’ Science Teacher 40: 43-45; February 1956. 
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Sound instructional procedures require that there 
should be purposes and goals for every instructional 
activity carried on in the classroom. The educa- 
tional film is no exception. What unique contribu- 
tions does it make? How does it fit into the present 
instructional picture? Is it the best way to intro- 
duce or to summarize a unit; or does it present an 
abstract idea or difficult concept in the most effec- 
tive way? Does it bring to the classroom expe- 
riences otherwise unavailable? These are questions 
that the teacher should and must face. Meier- 
henry’s * and many other studies have substantiated 
that the contributions of educational films to learn- 
ing are real and lasting, but best results are clearly 
obtained when both teachers and students under- 
stand where they are going and why. 

The film should be integrated into the total in- 
structional plan and purposes for viewing should be 
established with the students prior to actual show- 
ing of the film. Keeslar * has shown that films tend 
to emphasize the informational aspects of science. 
However, the skillful teacher may use the film in 
such a way that more illusive and intangible ob- 
jectives may be realized. The same film may con- 
tribute to many different instructional objectives, 
depending largely on the particular orientation of 
students established prior to the showing. 

Following the showing of the film, successful 
procedure seems to indicate a discussion period 

3 Meierhenry, Wesley C. Enriching the Curriculum Through Motion 
Pictures. University of Nebraska Press, 1952. 

*Keeslar, Oreon. ‘Contribution of Instructional 


Teaching of High School Science.”’ Science Education, 30: 
March, 1946; 30: 132-136; April 1946 
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focused on the particular learnings expected. Later 
evaluation procedures should include evaluation of 
the learning expected to be derived from the films 
used. 

Careful use of films in the manner indicated above 
tends to stress the viewing of films as an educa- 
tional experience, and as a normal part of the in- 
structional process rather than as an isolated inter- 
lude or entertainment. 

The presentation to this point tends to place a 
heavy emphasis on film selection. Obviously, films 
should be used only when they contribute effi- 
ciently to course objectives. This would eliminate 
many of the films presently shown in classrooms. 
Films shown for general effect seem to have no edu- 
cational consequence of note. The use of free films 
provided on an unpredictable basis has very doubt- 
ful values. In the use of films, as in so many other 
instances, one seems to get what he pays for both 
“educationally” and financially. 

In a series of studies, Smith ® *: *» seems to have 
established that films are effective teaching instru- 
ments for students representing all levels of the 
intellectual spectrum. It is a fallacious argument 
that bright students do not profit materially from 
the use of these aids. As one might expect from 





NSTA Committee on Research 


Beginning with this issue, a new feature series 
will be reported in TST by NSTA’s Committee 
on Research. The series will include summaries 
and interpretations of research findings which 
relate to various aspects of science teaching. 
The material will be presented in a non-tech- 
nical style intended to assist the classroom 
teacher in translating research findings into 
practical applications. 

During 1958-9, the articles will be prepared 
under the direction of the committee’s chair- 
man, Dr. William B. Reiner, Bureau of Educa- 
tional Research and Statistics, Board of Educa- 
tion, City of New York. Author credit will be 
given for each article in the series. Readers of 
TST are invited to send in comments or ques- 
tions relating to the reported topics, or sugges- 
tions for future articles by writing directly to 
Dr. Reiner. Committee members: Dr. Kenneth 
Anderson, University of Kansas, Lawrence; Dr. 
Sam S. Blanc, Gove Junior High School, 
Denver, Colorado; Dr. Clarence Boeck, Uni- 
versity of Minnesota, Minneapolis; Dr. Merle E. 
Brooks, Kansas State Teachers College, Em- 
poria; Dr. George Mallinson, Western Michigan 
University, Kalamazoo. 











September 1958 





any learning situation, they profit more from films 
properly used than do other students. Films seem 
to be useful with students at all ages. 

By virtue of their training, science teachers have 
tended to be interested in audio-visual aids of all 
kinds. A considerable portion of the research on 
educational films has been conducted by active or 
former science teachers. No doubt many of the 
problems besetting the effective use of films will be 
eventually resolved by aggressive, research-minded 
science teachers. 

Those engaged in research or who wish to keep 
well informed and abreast of developments in this 
field will find of special interest the NEA Depart- 
ment of Audio-Visual Instruction research quarterly, 
The Audio-Visual Communication Review. It in- 
cludes summaries and analyses of outstanding 
research in A-V communication and related fields. 

To summarize, the research evidence available 
seems to indicate that films are extremely valuable 
teaching aids when properly used. Nevertheless, 
there remain serious problems and a coordinated 
attack ought to be made to provide answers to such 
thorny questions as the following: 


1. How can the administrative machinery provide the 
right film at the right time in the specific classroom 
where it is needed? 

2. How can time and equipment be made available to 
the busy teacher to permit a preview of the film 
so that effective planning for its use is a reality? 

3. How can teachers be convinced that the great 
potential of this powerful aid can only be realized 
when films are carefully selected, thoughtfully pre- 
viewed, carefully introduced, and thoroughly dis- 
cussed and evaluated? 

4. How can films be used to contribute to such higher 
level objectives as attitude formation and problem- 
solving skills? . 

. How can the quality of films produced be im- 
proved? 


wn 


Educational films are used every day. Millions 
of dollars are spent on their production, transporta- 
tion, and rental. They are an important aspect of 
the educational scene. This is some measure of 
their educational significance. But we end where 
we began; the teacher is indispensable! 


5 Smith, Herbert A. ‘“‘Intelligence as a Factor in the Learning which 
Results from the Use of Educational Sound Motion Pictures.’’ Journal 
of Educational Research, 46: 249-61; December 1952. 

6 Smith, Herbert A. Chapter 9, “Motion Pictures, Intelligence, and 
Enrichment.” Enriching the Curriculum Through Motion Pictures. 
(Edited by Dr. Wesley C. Meierhenry.) University of Nebraska Press, 
1952. 

7 Smith, Herbert A. “Qualitative Aspects of Gain on Final Over 
Initial Measures in Achievement Testing.”” Audio-Visual Communica- 
tion Review, 1: 167-174; Summer, 1953. 
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Despite its low cost, UNITRON Model MUS offers 
features lacking even in much more costly models 
usually offered for student use. For example, both 
fine and coarse focusing are provided — not 
merely a single focusing control; an iris diaphragm 
to regulate aperture for highest resolution — not 
merely a disk diaphragm; and a condenser system 
for optimum illumination. 

The optical performance of Model MUS at each 
of its magnifications is equivalent to that of expen- 
sive research models. All mechanical parts are 
machined to close tolerances and the stand is 
beautifully finished in black and chrome. Model 
MUS comes complete with triple revolving nose- 
piece and three objectives: 5X, 10X, 40X; choice 
of two eyepieces from: 5X, 10X, 15X; coarse 
focusing (accessory safety stop available); con- 
denser with iris diaphragm; inclinable stand; plano- 
concave mirror; wooden cabinet and dustcover. 
Mechanical stage available at extra cost. 


In quantities of 
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UNITRON STUDENT AUTO-ILLUMINATION MICROSCOPE, MSA a 
rests, mi 
plate, 

The UNITRON Student Auto-lllumination Micro- plate, 
scope, Model MSA, employs a newly designed ADS: f 
stand in which all components and controls are 
within easy reach. The inclined eyepiece tube 7 


allows comfortable posture and may be turned in 
any optional observing direction to permit two 
students sitting side by side to share a single 
instrument. With the built-in illuminating system of 
the superior low-voltage type, each student is 
assured of the correct lighting. The transformer is 
conveniently housed in the microscope base itself 
where it contributes to the stability of the stand 
rather than to the clutter of the laboratory table. 





Model MSA comes complete with triple revolving 
nosepiece and three objectives: 4X, 10X, 40X; 
three eyepieces: 5X, 10X, 15X; coarse focusing 
with safety stop; fine focusing; condenser and iris 
diaphragm; filter holder and filter; accessory sub- 
stage mirror; wooden cabinet and dustcover. 
Mechanical stage available at extra cost. 


In quantities of $107 
25 or more... $94.16 only 
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heavy stand as our re- 
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glass stage plate. One set 
of eyepieces for 10X, 20X 
or 30X included; others 
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UNITRON PHASE MPEA 


The first student phase 
model ever to be offered. 
Observe protozoa, plankton, 
etc. in the living state without 
chemical staining. Objec- 
tives: 4X, P10X, P40X. Eye- 
pieces: 8X, 15X. Con- 
denser and phase dia- 
phragm. Write for a reprint 
of Professor Corrington's 
article on this remarkable 
instrument. 
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UNITRON PHOTOMICROGRAPHY SET 


Duplicates the perform- 
ance of costly apparatus. 
Fits any standard micro- 
scope. Mounting brackets 
adjust for your camera. 
Viewing telescope allows 
focusing and selection of 
field while the camera is 
in position. 
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ACCEPT A FREE 10 DAY TRIAL 


We invite you to try any UNITRON Microscope in your 
own classroom for 10 days at absolutely no cost or 
obligation. Let our instruments prove their value and 
quality to you, before you decide to purchase. You will 
see for yourself why UNITRON is the choice of America’s 
leading universities, schools, and industrial laboratories. 


UNI TRON 


Gives complete information on the UNITRON Models 
described above as well as on many others for all types 
Of microscopy. You will find this informative publication 
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Please send me your complete catalog on 
UNITRON Microscopes 81 








QUANTITY DISCOUNTS 
AVAILABLE ON ALL MODELS 


Prices include wooden cabinet, plastic dustcover, and 
e delivery to your school unless otherwise noted. 


Name and Title 





School or College 


Address 











City. State j 


r 


SCHAEFER . . . from page 271 


teachers trained only in physics or chemistry, may 
have already driven many promising potential re- 
search biologists out of the field by their own ex- 
pressed lack of respect. Perhaps much the same 
thing has happened regarding the teaching of sci- 
ences as regards outstanding potential teachers of 
science, but possibly with more justification in the 
last decade. 

The final requirement of the course is a compre- 
hensive report on the research activity of the stu- 
dents, and their evaluation of the course. '!t is 
suggested that after these students have pursued 
their further study for two or three years, that a 





As a regular feature of The Science Teacher, the calendar will 
list meetings or events of interest to science teachers which are 


Send your dates to TST’s calendar 
Space limitations prevent listings of state and local 


national or regional in scope. 
editor. 
meetings. 


September 7-12, 1958: 134th National Meeting, American 
Chemical Society, Chicago, Illinois 

October 1958: National Science Youth Month 

October 17-18, 1958: NSTA Southeast Regional Meeting, 
Nashville, Tennessee 

October 17-18, 1958: NSTA Southwest Regional Meeting, 
Pasadena, California 

October 26-28, 1958: SAMA Laboratory Apparatus and 
Optical Sections of Chicago, Midyear Meeting at 
Rye, New York 

November 9-15, 1958: American Education Week 

November 27-29, 1958: 58th Convention, Central Association 
of Science and Mathematics Teachers, Indianapolis, 
Indiana 

December 27-30, 1958: NSTA Annual Winter Meeting with 
science teaching societies affiliated with the Ameri- 
can Association for the Advancement of Science, 
Washington, D. C. 

February 19-21, 1959: National Association for Research in 
Science Teaching, Atlantic City, New Jersey 
March 31-April 4, 1959: NSTA Seventh National Convention, 

Atlantic City, New Jersey 
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further evaluation is made of their progress to de- 
termine if the plan or course were helpful, and how 
they would suggest altering either the method or 
the content of the courses. 

It is the sincere hope of this writer that the 
course offered this group of outstanding students 
will be of use to them whether they follow a study 
of physics, chemistry, biology, or mathematics; 
and, that some of the potential rough spots in their 
future study will have been smoothed just a little. 
It is also hoped that in the future, all members ad- 
mitted to this class will have taken both chemistry 
and physics before their senior year so a little more 
balance may be thrown in the direction of physics 
and a little less in the direction of chemistry. 

Next year, general science is being removed from 
the high school curriculum and the program in 
science in the grades is being strengthened accord- 
ingly. Biology is being offered to those students 
with the capability and interest necessary on the 
ninth-grade level, and chemistry will be offered to 
this group—or others with equivalent aptitudes— 
at the tenth-grade level. This makes physics avail- 
able in the eleventh grade and advanced science for 
those meeting specifications, in the twelfth. A course 
in physical science is being added to the curriculum 
for those students who are most probably terminal 
in science. With the requirement that each student 
have two years of science for graduation, it is hoped 
that in addition to providing for the gifted student, 
each student will be exposed to both biological and 
physical science of some kind before graduating. 
In this way, chemistry and physics can retain their 
quantitative characteristics; and those who do not 
need the quantitative parts can still take part in 
the science program. The physical science course 
serves this purpose, as well as that of a science 
course, for students whose primary interest is in an 
area other than science, and have outstanding aca- 
demic aptitude. In the opinion of the writer, this is 
a much more realistic approach than the trend of 
lowering the level of the chemistry and physics 
courses in the attempt to make them all-purpose— 
a trend which will certainly be reversed at least 
somewhat by “Sputnik-ism”. This aproach may 
have been a boon to the average and below average 
student, or to the students looking for the easy 
way out; but it was certainly a disservice to the 
gifted student. Yet, it is probably this student 
who has the greatest need for a good background 
and who will do the greatest service for mankind 
through his work in science. This should be espe- 
cially true if a tolerance for the other facets of 
scientific study is developed, and the limitations of 
science understood along with its potentialities. 
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NSTA Teaching Materials 
Review Committee 


NSTA and Northern Illinois University are 
cooperating in a joint project which will include 
reviews and reports on teaching materials used 
in elementary and secondary school science 
programs. The materials will include books, 
films and filmstrips, tape recordings, charts, 
laboratory apparatus, selected reading refer- 
ences, and related items. After review, the 
materials will be retained in appropriate de- 
positories of the Northern Illinois University for 
use by students, faculty, or visiting educational 
groups. Dr. Robert A. Bullington, Department 
of Biological Sciences, Northern Illinois Uni- 
versity, Dekalb, Illinois, will direct the project as 

_ chairman and be assisted by committee mem- 
bers: Loren T. Caldwell, Harvey A. Feyerherm, 
and Allen D. Weaver, of the NIU; Walter E. 
Hauswald, Sycamore High School, Illinois; and 
Robert L. Smith of Dekalb High School. 

NSTA will refer related inquiries to the Re- 
view Committee, and readers are encouraged to 
send correspondence or materials, as described 
above, directly to the chairman of the com- 
mittee. Suppliers and publishers of science 
teaching materials are requested also to send 
items for review and examination to Robert A. 
Bullington at Dekalb, Illinois. 





AcsiNc MATERIALS 
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Tue Mysterious UNIversE. Sir James Jeans. 187p. $1.35. 

Dutton and Company, New York. 1958. 

Paperback edition of a book, originally published in 1930, 
which has become a classic of science writing for the lay 
reader. Sir James writes philosophically and with clarity 
on matter, relativity, space, and a variety of other topics. 


Darwin’s Century. Loren Eiseley. 378p. $3.00 Double- 
day, Garden City, New York. 1958. 


This book presents in retrospect the relations between 
the thoughts and lives of Darwin and Wallace, Lyell, 
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Lamarck, and other evolutionists, and pre-evolutionists, as 
indicated by the subtitle, “Evolution and the Men Who 
Discovered It.” It is timely and significant in this year of 
the centennial anniversary of Darwin’s publication, “The 
Origin of Species.” 


Second Edition. 
674p. $6.95. 

1958. 

Covers the nervous, circulatory, respiratory, alimentary, 
excretory, and endocrine systems of the body, beginning 
with a modern interpretation of the functions of the cell. 
In spite of this systematic treatment, the body is considered 
as a whole. Illustrated by drawings and photographs. 


THE PuysIoLocy oF MAN. 
and E. Cheraskin. 
Company, New York. 


L. L. Langley 
McGraw-Hill Book 


WALTER REED, THE BOy WHO WANTED TO Know. 
Boyd Higgins. 192p. $1.52. 
Indianapolis. 1958. 


Designed for grades 4-8, this book is one of approximately 
100 volumes of “The Childhood of Famous Americans 
Series,” fifteen of which deal with famous scientists. The 
author has portrayed the life of Walter Reed from boy- 
hood to his profession as a doctor. 


Helen 
Bobbs-Merrill Company. 


EXPERIENCES WITH LivinG THINGS. 
and Matthew F. Vessell. 192p. 
lishers. San Francisco. 1957. 


This publication is a guide to the common western plants 
and animals It is useful for science teachers, and also 
scout leaders, camp counselors, and interested laymen. The 
first of the three divisions deals with preparation for, pro- 
cedures during, and evaluation of eight well-chosen field 
trips. The second includes lessons built around materials 
collected during the trips. In the third, twelve simple keys 
for the more common plants and animals are given. Al- 
though covering mostly western species, the material is 
treated in such a manner that it is also of value to biology 
teachers. 


Arnold G. Applegarth 
$3.50. Fearon Pub- 


NATURAL SCIENCE, Books 1 and 2. Revised Edition. Each 
64p. $1.35. The Educational Publishing Corporation. 
Darien, Connecticut. 1958. 

For the elementary classroom teacher and science super- 
visor, these books contain lessons in science written by class- 
room teachers and science education specialists. 

Book 1 has 37 lessons, units, and projects covering seeds, 
flowers, leaves, trees, birds, and soil. 

Book 2 has 36 lessons on fish, turtles, frogs, mammals, 
and insects, with illustrations. 
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Selected Experiments 
In Physics (First Series) 


1—TYNDALL’S APPARATUS 


For demonstrating the 
forces generated by 
thermal contraction. 






The apparatus includes a steel 
bar with one end supported by 
a cross-bolt on two edges of a 
steel frame. The other end of 

the steel bar is tightened by 
\ a wing nut to compensate for 
thermal elongation of the bar. 
After cooling, the steel bar contracts and snaps the cross- 
bolt into two pieces. 





Cat. No. 38116 Tyndall’s apparatus with 10 spare 
ON Ro See ee $17.20 


2—RADIATION SCREEN 


This is a large metal disc having 
a polished metallic front surface 
with a black letter L in the center. 
The back of the disc is coated 
with thermochrome paint which 
changes color with increase of 
temperature. When the polished 
surface is exposed to heat radia- 
tion at a short distance, the black 
letter absorbs more radiation and 
becomes hotter than the polished 
surface which reflects radiation. 
On the back, or painted surface 
of the disc, observers will see a 
brown contour of the letter L which will disappear after 
removal of the radiation source (Bunsen burner). 


Cat. No. 38948 Radiation screen .................. $6.75 
30011 Square foot for above............. 3.00 





3—DEMONSTRATION THERMOMETER 


This is a glass thermometer, 20” long and 1” in dia. 
having a colored scale and large numbers used for 
demonstration of experiments in heat in a large 
classroom. Students in the farthest corner of a 
class-room are able to read and follow changes in 
temperature during the experiment performed by the 
teacher. 

Range: —50° C +160°C 


Cat. No. 38241 Large demonstration 
ee ee ne Spee $7.50 


SCIENTIFIC APPARATUS 
82-87 160TH STREET JAMAICA 32, NEW YORK 
Telephone Olympia 7-0335 

















WEBSTER CLASSROOM SCIENCE LiprARY. Kay Ware and Lu- 
cille Sutherland. Set of 12 books. Each 32p. $4.92 per 
set. Webster Publishing Company, St. Louis, Missouri. 
1957. 


Covers the subjects of insects, birds, fishes, rocks and 
minerals, stars, sea shells, butterflies, prehistoric animals, 
flowers, reptiles and amphibians, trees, and mountains and 
volcanoes. . Designed for science reference reading for upper 
elementary grades. 


READING THE LANpDsCAPE. May Theilgaard Watts. 230p. 

$4.75. The Macmillan Company, New York. 1957. 

The well-known and highly capable naturalist Mrs. Watts, 
of the Morton Arboretum at Lisle, Illinois, has produced 
a delightful book based upon her personal experience. The 
text of many chapters has been perfected in classroom and 
public lecture. The book covers objects everyone has seen, 
but possibly has not understood—fence rows, islands moving 
downstream, quaking bogs, canyons, forests, sand dunes, 
mountains, tree rings, and styles in landscaping. There is 
fast movement, careful organization, scientific accuracy. 
Descriptions are based upon unusual discernment of things 
commonly overlooked. 





PROFESSIONAL 
READING 


“Making Lantern Slides for Immediate Projection.” By 
James Rosenfield. Journal of Chemical Education 35:314; 
June 1958. Describes a new photographic system that per- 
mits the snapping of a picture and its projection on a screen 
a few minutes later. 


“The Solubility Curve of Borax: A Student Laboratory Ex- 
periment.” By Robert D. Eddy, Tufts University, Medford, 
Mass. Journal of Chemical Education 35:364; July 1958. 
Describes a laboratory experiment in titration in which 
students prepare a solution and standardize it against a 
primary standard, or compare an unknown acid or base 
with a given standard. 


“Materials for Teaching Conservation and Resource-Use.” 
National Association of Biology Teachers. 55p. 35¢. In- 
terstate Printers and Publishers, Inc., Danville, Ill. (Re- 
print of appendix of The Handbook for Teaching Con- 
servation and Resource-Use, January 1958.) The appendix 
is available as a separate bulletin which includes listings 
of free and inexpensive materials from state and national 
agencies, selected references, films and filmstrips. 


“Public Exposure to Ionizing Radiations.” 55p. Single 
copies $1.35 each; discounts for 25 or more. American 
Public Health Association, Inc., 1790 Broadway, New York 
19. 1958. Emphasizes basic concepts of the physical and 
biological phenomena having implications for public health. 


“A Guide for Evaluating Your Science Facilities.” Single 
copies free on request. Scientific Apparatus Makers As- 
sociation. 20 N. Wacker Drive, Chicago 6. 1958. A 16- 
page SAMA brochure, written as a public information serv- 
ice for schools in cooperation with the School Facilities 
Council, refers to the planning and construction of science 
classrooms and facilities. 


(Continued on page 296) 
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Teacuinc HicH Scuoot Science. Paul F. Brandwein, 


Fletcher G. Watson, and Paul E. Blackwood. 568p. 
$6.50. Harcourt, Brace and Company, New York. 1958. 


Three specialists in science education have pooled their 
experience to produce a book of methods that both new 
and experienced teachers of science will find invaluable. 
The text contains a wealth of guiding principles and re- 
source materials to aid in understanding the present concerns 
about science teaching, and serve as a guide in meeting the 
problems. 

The book begins with a discussion of what the scientist 
does and the methods he uses, and then it develops class- 
room procedures for “teaching the ways of science.” The 
approach gives the reader a perception for science before 
he is introduced to the problem of developing a similar 
perception in students. 

Section Two includes ‘“‘patterns in teaching science.” The 
chapters describe methods of organizing science programs, 
differences in teachers, and procedures for working with 
students. Detailed attention is given to teaching students 
who are either science prone or science shy. The bases for 
developing statements of objectives for science teaching are 
described, as well as learning activities essential to their 
realization. The authors avoid prescribing a specific list 
of objectives for science teaching. They feel “objectives 


‘are personal, are based on knowledge of the special teaching 


situation, and should have the flavor of personal thought 
and statement.” 

In the third section, problems associated with building 
the science curriculum are critically examined. Separate 
chapters are devoted to a consideration of elementary sci- 
ence, biology, chemistry, physics, general science, and physi- 
cal science. The evolution of the present science curriculum 
is reviewed as a basis for interpreting the present trends in 
(a) curriculum reorganization, (b) course development, and 
(c) teaching activities. The science teacher who carefully 
studies this section will have knowledge of the job-to-be- 
done and how-to-go-about-it for developing or modifying 
his own courses. 

A sixty-page section of the text is devoted to “determin- 
ing the success of science teaching.” Detailed procedures 
for evaluating objectives are given. Aspects of test-making 
by the teacher are described and illustrated, and also the 
equally important problem of interpreting test results is 
considered. 

Section Five consists of eighteen short chapters about 
the “tools for science teaching.”” Among those discussed are 
laboratory experiments, class demonstrations, projects, text- 
books, workbooks, student reports, science clubs, projected 
and display techniques. Chapters are also given over to 
science facilities and equipment, the professional library, and 
to sources of help in obtaining teaching materials. 

The book concludes with a section on the activities of 
three communities in their efforts to improve the teaching 
of science. 

Throughout the text considerable attention is given to the 
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professional growth and development of the science teacher. 
The importance of the teacher in defining effective teaching 
techniques, practices, and programs is continually stressed. 

The references and bibliographies cited have been care- 
fully selected, they are up-to-date and pertinent to the 
discussions. 


Paut DEH. Hurp 
School of Eduéation 
Stanford University, California 


ELEMENTARY SCHOOL SCIENCE AND How To TEAcH It. 
Glenn O. Blough, Julius Schwartz, and Albert J. Hug- 
gett. 608p. $6.50. Dryden Press, New York. 1958. 


The new edition of this book is divided into two main 
sections: (1) General information about teaching elementary 
science for the elementary teacher; and (2) Subject matter 
background, with suggestions for teaching. 

The first section of the book describes the status and ob- 
jectives of elementary science, activities that help children 
learn science, the science program, and problems of teaching. 
The second section contains science subject matter about 
the main topics of the earth and the universe, living things, 
and matter-energy. Each topic is divided into several 
chapters of science content with chapters on suggestions for 
teaching. The last section of the book is a bibliography for 
each of the major sections of the book. 

An elementary teacher is interested in finding a book that 
will help answer children’s questions about recent develop- 
ments in science. This book contains material about such 
current topics as man-made satellites, atomic energy, solar 
heating, jets, rockets, and radioisotopes. 

An elementary teacher is also interested in finding a book 
that contains activities children can do to help them de- 
velop concepts. Each chapter on teaching science is a 
series of activities for children. Examples of these activities, 
include experimenting, observing, studying, making things, 
reading, planning, and examining. 

An elementary teacher is also interested in a book that 
contains suggestions for supplementary material and source 
material for teachers. This book has this kind of bibliog- 
raphy for each major section. 

The book is illustrated with diagrams, pictures, and charts 
in relation to some of the major concepts presented and 
some of the children’s activities described. 

In-service teachers and pre-service teachers will find this 
a valuable textbook to prepare them for teaching, and a 
good reference book. The authors have achieved a clear, 
simple style of writing for the non-specialist in science. 
The revised edition is up-to-date, and expanded in content, 
yet retains the best features of the former edition. This 
book is a distinct and useful contribution to the profes- 
sional literature of elementary science. 


Donatp G. DECKER 
Director of Instruction 
Colorado State College, Greeley 
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Are you still 
looking for the key? 


If you are still looking for the key to an 
exciting and informative biology course 
for your high school students, why not 
try BIOLOGY—A BASIC SCIENCE, by 
Heiss and Lape. This entirely new text, 
published this Spring, presents a dynamic 
and meaningful treatment of biology. It 
uses the problem approach to give your students ample opportunity 
to engage in absorbing activities. Built around eighty-five carefully 
selected problems, the text includes many learning experiences that 
are true controlled experiments. 











D. Van Nostrand Company, Inc. 


120 Alexander Street Princeton, New Jersey 
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A Century of Darwin 


Edited by S. A. BARNETT. To commemorate the Darwin centennial, fifteen 
authors of international distinction here survey not only the Darwinian theory 
of evolution, but Darwin’s contributions to other fields ranging from embryology 
to botany. Each of the articles is an up-to-date review of the progress made in 
the particular field discussed. 


Among the subjects included are applied biology, the study of man, the nature 
of biological process, and Darwin’s impact on the social sciences and on ethics. 
Profusely illustrated with text figures and halftone plates. Select bibliographies 
for each chapter. $5.75 


Through your bookseller, or from 


ga] HARVARD UNIVERSITY PRESS 


IS § 79 Garden Street, Cambridge 38, Massachusetts 
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Two 1958 NSTA fall regional conferences 2,000 miles 
apart are scheduled for October 17-18, one in Pasa- 
dena, California and the other in Nashville, Tennessee. 
Both conferences will offer various program items that 
classroom teachers most often request—sessions on cur- 
ricular and instructional problems in elementary science, 
junior high general science, and high school biology, 
chemistry, and physics; reports by scientists on recent 
developments in research and development; and “Here’s 
How I Do It” sessions on demonstrations and other 
techniques for teaching. 

Printed programs will be mailed in advance to NSTA 
members and other science teachers within the regional 
scope of the conferences. Others interested to obtain a 
copy should write requests to NSTA headquarters. 

The Pasadena conference planning committee is 
headed by Mrs. Archie M. Owen, Supervisor of Science, 
Los Angeles Public Schools; co-sponsors of the confer- 
ence are the California Science Teachers Association, 
Southern Section and the California Elementary School 
Science Association, Southern Section. The Nashville 
conference is being planned with cooperation of Vander- 
bilt University, Peabody College, and Fisk University. 
Planning chairman is Dr. Robert T. Lagemann, chair- 
man of Vanderbilt’s department of physics and astron- 
omy, and treasurer of NSTA. 


> US74 Staff Changes 


Members will be interested in the growth, organiza- 
tion, and changes of personnel in NSTA headquarters 
staff. As of September 1, our department numbers 15 
persons (sixth largest among 17 NEA departments with 
headquarters at famous “1201 Sixteenth Street, N. W., 
Washington 6, D. C.”). We are now organized into 
four sections: membership services; professional rela- 
tions; publications; and program, budget, and personnel. 
(Organization and job description chart available to 
interested members on request.) 

Heading membership services is Mr. Glenn E. Warne- 
king, who has been promoted to Assistant Executive 
Secretary. He had served two years as Executive 
Assistant. 

A new position this year is Assistant Secretary for 
Professional Relations, and appointed to this new post 
is Miss Margaret J. McKibben (Ph.D., University of 
Pittsburgh). A teacher of biology in Oak Park and 
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River Forest, Illinois High School for six years, Miss 
McKibben previously taught at the University of Pitts- 
burgh and State Teachers College, Towson, Maryland. 
She was an exchange teacher in London, England dur- 
ing 1956-57. Miss McKibben’s responsibilities include 
serving as co-editor of the Elementary School Science 
Bulletin, which was handled by “remote control” during 
1957-58 by Dr. Dorothy Alfke of Pennsylvania State 
University. 

Also new to NSTA and in a recently created position 
is Miss Frances J. Laner as Director of Publications. 
Her duties will include those handled during 1956-58 by 
Miss Jerry Askwith as Managing Editor. With majors 
in physics and mathematics at Catholic University, Miss 
Laner also has a degree in journalism from George 
Washington University. Although born in Colorado, she 
resided longer in Oregon (her adopted state), and has 
been in Washington, D. C., about 15 years where she 
served in publications work with the U. S. Weather 
Bureau and the Atomic,Energy Commission. 

Other staff promotions are: Mrs. Kent Godwin to 
Administrative Assistant, succeeding Mrs. Mary Batiste 
Murchison (resigned for maternity—a son, Scott); Miss 
Marilyn Suthard to succeed Miss Barbara Morse as 
Secretary to Mr. Carleton; and Mrs. Alicia G. McKelvie 
from Secretary to Editorial Assistant. 

Miss Edith Nicholas also has joined the NSTA staff 
as Membership Secretary, succeeding Miss Louise Lyons 
who served the Association in this capacity during 1956- 
58 after her retirement as chemistry teacher in Steuben- 
ville, Ohio High School. Other members of the staff 
include: Thelma Ruth Wargo, Marcia Felter, Noli 
Evangelista, Judy Kuhn, and Gail V. Leggett. 


» (958 Board Meeting 


The 1958 business meeting of the NSTA Board of 
Directors was held June 25-26 at Hotel Deshler-Hilton, 
Columbus, Ohio. Action highlights include: 

1. Acceptance of, and action on reports of about 30 
NSTA committees. 

2. Discussion and action based on annual report of 
the Executive Secretary. 

3. Discussion of Treasurer’s report for 1957-58. 

4. Adoption of codified statement of policies adopted 
by NSTA Boards of Directors during 1944-58. 

5. Approval for a conference on the secondary school 
science curriculum (grades 7-12) as a follow-up of the 
conference on elementary school science held May 22- 
24, and sponsored by the National Science Foundation. 
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6. Adoption of program for 1958-59, accompanied by 
a budget of $341,000 (of which about $96,000 is ex- 
pected to be derived from payment of membership 
dues). 

7. Induction of NSTA President for 1958-59, Herbert 
A. Smith, University of Kansas, Lawrence. Dr. Smith 
will be on half-time leave from his teaching responsi- 
bilities during his year in office. 

The meeting was exceptionally well attended with 18 
board members representing all eight regions of the 
Association. 


Available to NSTA members on request are copies of 
the Executive Secretary’s report, the Treasurer’s report, 
and the budget for 1958-59. 


> S-7 Scetion Officers 


The only Section of NSTA is that for business- 
industry members, operating under its own set of By- 
laws to our constitution and an Executive Committee 
elected at B-I’s annual meeting, held as part of the 
NSTA convention each year. Elected at Denver to 
serve during 1958-59 were: 


Chairman—Mr. Julian Street, Jr.; Staff Director, 
Educational Aids and Technical Public Relations; U. S. 
Steel Corporation; New York, N. Y. 


Secretary—Mrs. Thelma T. Scrivens; Assistant to 
the Director, Educational Department; Hill and Knowl- 
ton, Inc.; New York, N. Y. 


Treasurer—Mr. Owen O. Hunsaker; School and 
College Service, United Air Lines; New York, N. Y. 


Members-at-large—Mr. John McGill; Public Re- 
lations; American Trucking Associations, Inc.; Wash- 
ington, D. C. 


Dr. George R. Seidel; Eastern District Manager, 
Extension Division, E. I. duPont de Nemours and Com- 
pany, Inc.; Wilmington, Delaware. 


Dr. Robert C. Lusk; Director, Educational Services; 
Automobile Manufacturers Association; Detroit, Michi- 


gan. 


JULIAN STREET, JR., Staff Director, 
Educational Aids and Technical 
Public Relations for the United 
States Steel Corporation, has di- 
rected the educational program for 
schools and colleges since 1952. 
A graduate of Princeton University 
(A.B., cum laude in English) in 
1925, he has served nine years in 
government in information and 
public relations activities. His posi- 
tions included those of consultant 
for the War Bond campaign to 
the Secretary of the Treasury; in- 
formation officer with UNESCO, 
Department of State, and also with 
the Economic Cooperative Administration in Paris; and previously 
eleven years in public relations activities with the National 
Broadcasting Company. 
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Isaac Newton’s 
Letters and Papers 
on Natural Philosophy 
and Related Documents 


By I. BERNARD COHEN 


ASSISTED BY 


RosBert E. SCHOFIELD 


Clarified and interpreted by expert 
introductions, the actual text of 
Newton’s papers other than the 
Principia and Optiks are photograph- 
ically reproduced in this unusual 
volume. In addition to supplying the 
reader with those published texts 
which were the vehicles for dissem- 
inating Newton’s thought in his own 
time, the editor has included the first 
biography of Newton in order to 
establish for the modern reader the 
climate of opinion that originally 
conditioned acceptance of his ideas. 


Illustrated. $12.50 


Through your bookseller, or from 


HARVARD 
UNIVERSITY PRESS 
79 Garden St., Cambridge 38, Mass. 














The SCIENCE TEACHER 





OT tal ral pal NL GN NN eS 





7 LAPD 


LOW-PRICE CLASSROOM AIDS for SCIENCE TEACHERS! 


See the Stars, Moon, Planets Close Up! 


3’ ASTRONOMICAL REFLECTING TELESCOPE 


(Famous Mt. Palomar type) 
60 to 160 Power—An Unusual Buy! 


Assembled and ready to Use! You'll see the 
Rings of Saturn, the fascinating planet Mars, 
huge craters on the moon. Aluminized and 
overcoated 3” diameter high-speed f/10 mirror. 
Telescope comes equipped with a 60X eyepiece 
and a mounted Barlow Lens, giving you 60 to 
160 power. Optical Finder Telescope included. 
Sturdy, hardwood, portable tripod. Free with 
scope: Valuable STAR CHART and 272 page 
‘Astronomy Book.’’ 


Se ee I fv cae an ence eee veee nit $29.95 Postpaid. 
(Shipping Wt. 10 Ibs.) Barrington, N. J. 
Order by Stock No.—Send Check or M.O0.—Satisfaction Guaranteed ! 








HAND STROBOSCOPE 


Held in hand—rotated with finger. View through 
slits—motion of fan blades, other fast moving 
objects apparently stopped. Flexible black plastic 
disc, 8” dia.—6 slits, friction mounted to prevent 
breakage—sturdy wooden handle. Priced so you 
can provide full student participation. 





pe ae er $3.00 
Plus postage G packing 35 
Total $3.35 


Order by Stock No.—Send Check or M.O.—Satisfaction Guaranteed ! 





COILED SPRING-WAVE DEMONSTRATOR 


Triple length model of the popular “walk down 
the step” type toy, found to be excellent for 
demonstrating wave motion, observing pulses, 
understanding superposition and cancellation, ete. 
3” dia.—6” long when compressed—expands out 
to about 50 ft. 

ee ee ee eee $2.00 











PUNE OTC WEIS ook noe ce cccccnccves 50 
Total . $2.50 
Order by Stock No.—Send Check or M.0.—Satisfaction Guaranteed ! 
NEW HAND SPECTROSCOPE 
Never before such low price! Only 


Ss aaatedeeeaae possible because it employs newly 

developed replica grating film with 
13,400 ge per inch. This grating is mounted in aluminum 
tube 4%” | ong, %” dia., with a fixed slit. Excellent for 
demonstrating spectrum; to see spectral lines of gases; for 
recognizing transmission and absorption bands of colored 
lasses, filters, dyes. Also will identify more prominent 
raunhofer Lines. 
Se TORE. SR as eee eee ew $2.50 Postpaid 


Order by Stock No.—Send Check or M.O.—Satisfaction Guaranteed ! 








TWO-STAGE ROCKET TOY— 


Simple, safe—demonstrates principles of jet 
rockets. Uses water and air as fuel. First stage 
soars up 200 to 300 ft—then 2nd stage is auto- 
matically released, going still higher. A 2nd stage 
satellite is also included and may be substituted. 
Made of Butyrate plastic. Set includes fuel 
supply tank and air injection pump. 

SUOER: H.  FOTSTORG Se ec dci ivi $2.98 postpaid 

Send Check or M.O. Satisfaction Guaranteed ! 








BUILD A SOLAR ENERGY FURNACE 
Wonderful Geophysical Year School Project 


Build your own Solar Furnace for experimentation— 
many practical uses. It’s easy—inexpensive. Use your 
scrap wood. We furnish instruction booklet. This sun 
powered furnace will generate terrific heat—2000° to 
3000°. Fuses enamel to metal. Sets paper aflame in 
seconds. Use our Fresnel Lens—14%” diameter. .f.1. 14”. 


Stock No. 70,130-AC... Fresnel Lens....$6.00 Postpaid 
Order by Stock No.—Send Check or M.O.—Satisfaction Guaranteed ! 
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FINE, AMERICAN-MADE INSTRUMENT AT OVER 50% SAVING 
STEREO 
MICROSCOPE 


Up to 3” Working Distance—Erect 
Image—Wide 3 Dimensional Field 


Ideal for classroom or home use; for inspections, 
examinations, counting, checking, assembling, 
dissecting. 2 sets of objectives on rotating 
turret. Standard pair of wide field 10X Kellner 
Eyepieces give you 23 power and 40 power. 
Additional eyepieces available for greater or 
lesser magnification. Helical rack and pinion 
focusing. Interpupillary distance adjustable. 
American made! 10 DAY FREE TRIAL... 
complete satisfaction or your money back. 


Stock No. “85, | er eer Full Price—$99.50 f.o.b. 
(Shipping weight 11 Ibs.) Barrington, N. J. 
Order by Stock No.—Send Check or M.0.—Satisfaction tiuaranteed ! 

Fs 


REPLICA GRATING ee re 
After decades of effort, low-cost diffrac- aac 





tion grating replica film is available. PER ING 
This film has 13,400 lines per inch run- 
ning the long way. The film is 8” wide 
and about 7%” is covered with replica sca 
lines. Thickness about .005”. Dispersion [ijenons 
about 20°. Cheap enough that you can 
pass a piece out to each student. Produces beautiful view 
of spectrum. 

Stock No. 40,267-AC—piece 8” x 11” with protective 








plastic envelope and information ay Widotia sch ss $1.50 pstpd. 
Stock No. 50,180-AC—piece 8” x 6 ft. and informa- 

I aw a os 4.06 do ¢ enc dow hoe aera ates $5.95 pstpd. 

Same film mounted in 35mm size, slide holders. 

Plastic Frame ype with Protective Glass: 
Spock O60, Geeewn’ COR. ccc ccncenesscoevceseces 0 pstpd. 
DOG ) Oe arr Plastic box of 16 my $6.60 pstpd. 
Stock No. 50,182-AC—Box of 100................0. pstpd. 

In regular Cardboard Ready Mounts 
Stock No. ee ae ee eee oe $ .25 pstpd. 
Stock No. 30, 282- AC_Plostic ? & | ee 4.50 pstpd. 
Stock No. 50, 1GB-AC—Batt GE TOD oiiiicccc ccccccsdecs 10.00 pstpd. 


Order by Stock No.—Send Check or M.0.—Satisfaction Guaranteed! 


RIPPLE TANK 


Simplifies Teaching of Wave Motion of Light 





One-piece, leak-proof tank is made of optically 
transparent plastic with a clear water area 20” 
x 20” ... 1%” deep. The rigid wood frame 
comes in two identical units, the bottom frame 
receiving the water tank and the upper frame 
holding a rigid, translucent, plastic projection 
screen. A clear bulb placed beneath the tank 
provides illumination for projection. Tracing 
paper can be placed on the screen for drawing 
and recording the wave motion by the student. 
Frame is easily folded for compact storage. 
: Ripples are created by an ingenious meth 
designed for maximum performance and durability with virtually no 
wearing parts. Mechanism is actuated by an eccentric fastened di- 
rectly to the small motor shaft. Wave vibrations are transmitted to 
the water surface through a leaf spring sup orted rod, to give 
parallel wave front or point source agitation with the supplementary 
attachment which is included. Motor is operated by two flashlight 
batteries in a brass case with a sturdy rheostat to vary the speed. 
Order today. Low cost permits purchase in quantity. 


Se CR Sa v6.6 es Ke cetesascctuakouasnnan $40.00 f.o.b. 
(Shipping weight 35 Ibs.) Barrington, N. J. 
Order by Stock No.—Send Check or M.0.-—Satisfaction Guaranteed ! 


FREE CATALOG—AC 


Yours for the asking 


America’s No. 1 source of supply for experimenters, 
hobbyists. , Complete line of Astronomical Telescope parts 
and d Tel Also huge selection of lenses, 
prisms, war surplus optical instruments, parts and acces- 
sories. Telescopes, microscopes, satellite scopes, binocu- 
lars, infrared sniperscopes, etc. Request Catalog—AC. 

















EDMUND SCIENTIFIC CO. 
BARRINGTON, NEW JERSEY 
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» 7958-59 Program 


Recommended by the Administrative Committee and 
approved by NSTA’s Board of Directors, following are 
the program elements for which an FSAF budget of 
$105,000 is being sought this year. 


1. Registry of science teachers (expansion to 


50 000) . ey $ 3,500 
2. Careers in Science Teaching (revision, 30,- 

000 initial printing) .... 3,500 
3. Keys to Careers (revision, 30, 000 initial 

printing ) 3,500 


4. Support of NSTA ¢ Commission on ‘Educa- 


tion in the Basic Sciences .. 5,000 
5. How Science Teachers Can Help The 
Honor Student (new booklet). . 2,500 
6. Support of Tomorrow’s Scientists... .. 3,500 
7. On-the-Job Research ................. 10,000 
8. Ideas for Student Science Projects (re- 
ee ETOYS 61, ose TRG! 1,500 
9. If you Want to Do a Science Project 
Bert Oe eee eae ee 500 
10. Jf You Want to Have a Science Fair (new 
TS Co SS eee Sat oP Beste. 1,500 
11. If You Want to Organize a Science Club 
(new booklet) . ah 1,500 
12. Administrative Committee meetings, pro- 
motion 5,000 
13. Contingencies 2,500 


Basic Program $44,000 


Administrative service charge 11,000 


Total general grants $55,000 


14. American Society for Metals Science 


Achievement Awards . 20,000 
. Summer Conferences for Science Teachers 30,000 


Grand Total $105,000 


» On-the-Job Research Grants 


The Administrative Committee of NSTA’s Future 
Scientists of America Foundation, after a pilot run of 
the idea, has developed an excellent program of research 
grants for secondary school science teachers during 
1958-59. Grants ranging up to perhaps $1000 will be 
made available to interested and qualified teachers of 
any of the sciences in junior or senior high schools, 
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public and private. The committee which will review 
research proposals and make grants for On-the-Job re- 
search will meet on October 31 and all applications for 
such grants should be sent to the Executive Secretary 
of NSTA not later than October 25. 

The FSAF Committee believes that opportunities 
to do research, both in the sciences and in the teaching 
of science, should be available to science teachers in 
secondary schools during the school year as well as 
during summer. Research activity can bring the teacher 
into a sound closer association with the scientific com- 
munity at large. Research opportunities can make teach- 
ing more attractive to the kind of people who are needed 
to instruct and inspire youth. Above all, research activ- 
ity can enliven teaching, give students early exposure 
to a research environment, and give interested and able 
students a chance to participate in original investigation. 

The research problem should offer promise of making 
a significant contribution to knowledge. It must be 
practicable within the limits of time and facilities im- 
posed by the teacher’s activities. It should be related 
in some way to the teacher’s work as a teacher. It 
should be planned and conducted in consultation with 
an active investigator in the given field. The consultant 
will usually be a member of a college or university 
faculty or a member of the staff of a research institu- 
tion, industrial laboratory, or government research 
facility. The teacher should be able to obtain his advice 
and help during the project. 

The teacher should obtain approval from his super- 
visors, particularly of plans to use school space and 
facilities, either during the school day or after hours, 
plans to involve students, and arrangements for re- 
ceiving and disbursing funds. 

For further information and instructions on how to 
apply please write to the Executive Secretary at NSTA 
Headquarters. 


»> PSAP Sponsors 


These business-industry organizations have made 
financial contributions to FSAF since the roster of 
additional sponsors was prepared for the May issue 
of TST. 


The Alcoa Foundation 
American Cyanamid Company 
Atlas Powder Company 

Bristol Laboratories, Inc. 

The Bullard Company 
Champion Spark Plug Company 
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Chrysler Corporation 

Ford Motor Company 

The General Foods Fund, Inc. 
Gulf Oil Corporation 

The Koppers Foundation 

The Merck Company Foundation 
The Perkin-Elmer Corporation 
Philco Corporation 

The Proctor & Gamble Company 
Royal McBee Corporation 
Standard Oil Foundation, Inc. (Indiana) 
Stauffer Chemical Company 
United States Steel Corporation 


» SAA Program 


Calling all science teachers to the eighth annual 
program of Science Achievement Awards for students! 

With increased financial support of the American 
Society for Metals, the program is being expanded this 
year; Regions II, V, and VIII are being divided into 
two districts each with new, equal numbers of awards 
as in other regions. In all, there will be 198 regional 
awards and 22 national awards—total value about $14.- 
000. Information and student entry forms will be 
available from FSAF about October 1. Help your stu- 
dents get started on suitable science projects which 
they can carry through and report by next March 15. 


SCIENCE 


4ippincott 


textbooks 











teach ELECTRICITY 
and ELECTRONICS 
easily, more effectively 


with 


INSTRUCTION EQUIPMENT 


Crow equipment permits teachers without 
comprehensive technical training to cover 
Basic Electricity through Advanced Elec- 
tronics. Shows abstract principles in action, 
makes electricity an exciting adventure in 
learning. Priced within the budget of every 
school. Write for bulletin giving full details. 
Box 336M 


UNIVERSAL 
SCIENTIFIC 


Vincennes, 


COMPANY, Inc. Indiana 


SCIENCE 


SCIENCE (Workbooks) 


by Victor C. Smith ¢ 


. . adds new dimensions to your elementary science curriculum. 


Grades 1-6 


SCIENCE is an 


unusual approach to the encouragement of “thinking scientifically.” It contains 
six text-workbooks which emphasize the activity and laboratory method, and also 
provides a brief, well-developed source of factual information to guide the pupil 
in his learning abilities. Each workbook is a complete, practical, adaptable, and 
readable graded science study. Each corresponding Teacher’s Manual is a com- 
bination of an experimental guide, a background source book, and a pupil’s 


edition. 


J.B. LIPPINCOTT COMPANY 


Chicago 6 ° Philadelphia 5 ° 


September 1958 


Dallas 21 ° 


Atlanta 3 * Toronto 16 


Nm 
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Professional Reading... from p. 288 


“A Comparative Study of Gifted and Average High School 
Graduates of Atchison, Kansas.” By Charles W. Lafferty. 
Bulletin of Education 12: 82-85; University of Kansas. 
May 1958. The study gives comparisons between two 
groups of high school graduates, with statistical data. 


“Improving College Biology Teaching.” Publication 505. 
National Academy of Sciences-National Research Council. 
1957. A report on biological education and how to improve 
the teaching of the biological sciences. 


“The Status of Secondary Science Education in the State 
of Ohio.” By Charles L. Koelsche, University of Toledo, 
Research Foundation, Toledo. 1958. A 29-page booklet 
which points out a number of problems in the high schools 
and recommends some remedies. 


“Analysis of Research in the Teaching of Science. July 
1955-July 1956.” By Ellsworth S. Obourn. Bulletin 1958, 
No. 7, U. S. Department of Health, Education and Welfare, 
Washington, D. C. 1958. A 50-page bulletin with bibliog- 
raphy gives an annual summary of research in the teaching 
of science. 


“Analysis of Research in the Teaching of Mathematics, 
1955 and 1956.” By Kenneth E. Brown. Bulletin 1958, No. 
4, U. S. Department of Health, Education and Welfare, 
Washington, D. C. 1958. A 27-page bulletin with Summary 
of Research Studies as an appendix, in which a report is 
given of the findings in the research on mathematics teaching. 


“Science and Foreign Policy.” No. 130. 62p. Single copies 
35¢. Discount orders on request. Headline Series, Foreign 
Policy Association, 345 East 46th St., New York 17. July- 
August 1958. An informative series giving analyses on 
current problems related to foreign policy and science, and 
related topics. 


APPARATUS AND 
EQUIPMENT 


Torso. A recently developed model (AM97): torso with 
head, of molded vinyl plastic, nine removable parts, and 
simplified for use where great detail is not necessary. Very 
adequate for high school use. Model is also supplied with 
separate plaques of vertebra and male and female genital 
organs. $294.50. A. J. Nystrom and Co., Chicago 18. 


Wino Meter. Handy pocket wind gauge that registers 
wind velocities up to 60 mph. Useful to the teacher who 
carries on outdoor activities. $4.95. F. W. Dyer Manu- 
facturing Co., Box 373, Michigan City, Ind. 


Sxy Grose. The Sky Master Kit provides the materials for 
assembly of a 12-inch globe which shows the sky as we see 
it. The globe shows all naked-eye stars (Magnitude 5%), 
important nebulae, Milky Way and the ecliptic, the ecliptic 
and galactic poles, and other data. Star and constellation 
names are printed. Globe Kit $3.50, guide and check lists 
in book form, $1.50. Sky Master, 781 Farview Ave., Fair- 
view, N. J. 
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WATER TREATMENT PLANT Kirt. Designed for upper ele- 
mentary and junior high school science, this kit makes 
possible the construction of a complete typical water puri- 
fication plant. Easily set up and operated by the students, 
the plant will permit real experimentation in water treat- 
ment processes. $79.95. Product Design Co., 2796 Middle- 
field Road, Redwood City, Calif. 


RapiaTion Detection Kit. A Geiger Counter that can be 
assembled in three hours or more by students with simple 
tools. No soldering required. Works effectively in the 
laboratory and can be used in the field, if handled with 
care. Packed in cardboard box. Includes earphone, radio- 
active ore, and 48-page manual of experiments with radio- 
activity. $18.50. The Library of Science, 59 Fourth Ave., 
New York 3, N. Y. 
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Do YO U Have 


These NSTA Publications? 


It’s Time For Better Elementary School Science $1.00 


Report of NSTA conference sponsored by National Science Foundation. Realistic suggestions and 
demonstrated procedures for building stronger programs of science in elementary schools. 1958. 48p. 


_ Science Teaching Today (7-volume set) $6.00 


Simple, tested experiments for teacher and pupil use in upper elementary and junior high grades. 
Separate volumes on Air, Water, Fuels and Fire, Heat, Magnetism and Electricity, Sound, and Light 
and Color; $1.00 each, except in full sets. 


If You Want To Do A Science Project : $0.50 


Guideposts and stepping stones for successful student science projects with examples of projects of 
practicing scientists. (A companion to Encouraging Future Scientists: Student Projects. 50¢.) 1955. 20p. 


Let’s Take A Field Trip $0.25 


A teacher’s guide for planning and carrying out a successful, worthwhile field trip. Bibliography of , 
audio-visual and printed materials on the subject is included. 1956. 12p. 


STAR Ideas In Science Teaching $1.00 


A selection of 13 winning entries in the 1956-57 Science Teacher Achievement Recognition program 
administered under a grant from the U. S. National Cancer Institute. Features new ideas in teaching 
methods, teaching aids and equipment, and out-of-school activities for teachers and pupils. 1957. 48p. 


School Facilities For Science Instruction .. . $5.00 
Report of a comprehensive study of facilities for elementary and secondary schools and of college facili- 
ties for the education of science teachers. Appendix includes lists of equipment and supplies, and sources 
for these materials. Helpful in planning new, or remodeling old science classrooms. 1954. 274p. 


Orders of $1.00 or less must be accompanied by payment; make check or money order payable to 
NSTA; prepaid orders sent postpaid. Send for your copies today! Write to: 


National Science Teachers Association 


A department of the National Education Association 


1201 Sixteenth Street, N. W. Washington 6, D. C. 


YOUR SCIENCE DepaerweNt 


deserves the very best 


RIPLE BEAM BALANCE 
Model C.G.311 


SCALE CORPORATION 


1050 COMMERCE AVE. 
UNION, NEW JERSEY 


OHAUS PRODUCTS ARE SOLD BY LEADING 
LABORATORY SUPPLY DEALERS THROUGHOUT 
THE UNITED STATES AND CANADA 





